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RECOMMENDATIONS. 



From tke Jan, Jfo.for 1828 ofiU Jourval of Educatioit. 

* A earefol ezunination of this Taloable work will show that its aatbor has 
eqmpUed it, as all booki for school ma ong^t to be compiled, from the results 
or actual ezperimeot and obsenration in tlie school-room. It is entirely a 
practical work, combiniag the merits of Colborn's system with copious practice 
•o the slate. 

(* Two cireumstaneee enhanee yery much the value of this book. It is very 




system of Book-Keeping, attached to the Anthmetie, will 6e a valuable aid to 
more complete instruction in eommon schools, ^ which the work is, in other 
respects, so peculiarly adapted. ' 

'(There are several vei^ valuable peculiarities in this work, for which we 
eannot, in a notice '"ui' sufficient space. ' We would recommend a careful ex- 
■minatton of tb« «ioofc to all teachers who are desirous of conkbining good 
tlioory with copious aftd rigid practice.*' 



From the Report of the School-Committee of PRdviDENCE. 

** The books at present used in the schools are, in the opinion of yni^ Com- 
mittee, altogether above the range of thought of the pupils. Works of a nar< 
ntive cbaract«)r would be better understood, would be mord interesting^-and 
would, of««urse, teach the pupil to read with more taste and judgment. The 
boy who pores, in utter disgust, over the book which he roads in schools, will 
hasten homo to read with avidity his story-book. The true wisdom wouM 
then be, to introduce the ttaty-hook into school, and thus render his place of 
education the place of his amusement. 

•* Nevertheless, as this subject is one in which time and judgment are necee* 
sary for a selection, and as a change of this sort, through all the schools, would 
be product! ra of considerable additional expense, your Committee would 
recommend that no change, at present, be made in nooks, excoptinff only the 
Arithmetic. If a school, by way of experiment, be established on the monito- 
rial plan, various school-books can be tried there, and, after a &ir opportunity 
of testing the merits of several, those can be selected which seem best adapted 
to accomplish the purposes of education. Your Committee are, however, of 
oipniion, that it wooM be expedient to introduce the system of Arithmette 
miblished by Mr. fimith [subsequently adopted] into all the Public Grammar 
Schools ;'and. also, that all the scliOlars in arithmetic be taught by classes, and 
not individually, as is now the prevalent mode." 

The abov^ Report was tigAed bj the following named gentlemen:— 

Rev. F. Waylakd, Jr., D. D., Pres, Brown Univ., (Chairman.) 
Rev. Thomas T. WATSiiMAlr. 
William T. Grinnbll, Esq. 

UaiedApraU,lSSB. ^ 



This work is recommended by the State Commissionen of 
Vermont to be adopted throngrhout that state. It is likewiit 
intrMuccdinto the public and priyate schools of Hartford^ Cotux^ 
by the concurrence both of committees wadi \ftM2!BftT%> vsA *"« 
MS manner in various other places. 
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ADVERTISEMENT TO THE KEY 

WHICH ACCOMPANIES THIS ABITfiHXTlO. 



" The utiKty, and even necessity, of a work of this description, will 
starcely be questioned by those who have had any experience in 
teaching Arithmetic. Most young persons, after having been per- 
suaded, again and again, to review a long aritnnir^cal process, feel, o^ 
afreet to feel, certain that they^have performed it correctly, although 
the result, by the book, is erroneous. They then apply to their in* 
strucier ; and, unless he pointf out their mistake, or performs the opera* 
tion for them, they become discouraged, think it useless 'to try' longer, 
and the foundation for a habit of idleness is thus imperceptibly estab* 
iished. Now, in a large school, it is always inconvenient, and some- 
times impossible, for the instructor to devote the time necessary to 
overlook or perform a very simple, much more a complex, question 
in Arithmetic. This is at once obviated by having at hand a Key, to 
which reference can be easily and speedily made. The time of the 
teacher will thus be saved, and the pupil will not have his ardor damped 
by being told that ' his sum is wrong,' without teaming where or how. 

'' This work is not desfgned for, and can scarcely become, a Kelp to 
laziness: its object is to lighten the burden of teachers, and fhcilitale 
the progress of scholars. To promote both of these important purposes 
*t is now presented to the pu)>lic. 

** Jamuary, 1851." 
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PREFACE 

TO THE THIRD KDITION. 



^tntt a new work Is ollfered ta the pulHic, especially on a ^aolitic^ 
a» -«dndintf with treatises liice this, the inquiry is very naturally mado. 
** Moea ^Is work contain any thing new ? ** <' Are there not a hnndrea 
others as good as this? " To the first inquiry it is replied, that tliera am 
many things which are believed to be new } and, as to the second, a tun. 
did public, after a careful examination of its contents, and not till then, it 
t» hoped, must decide. Another inquiry may still be made : ** Es this mU- 
Uon difierent from the precedingi " The answer is^^es, in many respeeta. 
The pres9Ht edition professes to be strictly on the Pestaloazian, or indae- 
dve, plan of teaching. This, however, is not claimed as a novelty. In 
this respect, it resembles many other systems. The novelty of this work 
will be found to consist in adhering more closely to the true spirit of the 
Pestalozzian plan ', consequently, in difiering from other systems, it differs 
less from the Pestalozzian. This similarity will now be shown. 

1. The Pestalozzian professes to unite a complete system of 
Mental with Written Arithmetic. So does this. 

3. That rejects no vules^ but simplj illustrates them by Bien- 
tal questions. So does this. 

3. That commences with examples for children as simple as 
tkuBy is as eztensiTe, and ends witn questions adapted to minds 
•0 mature. 

Here it may be askeil, " In what respeet, then, is this diflbrent fiom- 
dwft."* To this question it is answered, In the execution of our cook. 
iBon plan. 

The following are a fbw of the prominent characteristics of this work, la 
which it is thought to diflbr fh>m all others. 

1. The interrogative system is generally adopted throughout 
this \^ric. 

2. The common rules of Arithmetic are exhibited so as to cor- 
respond with the occurrences in actual business. Under this 
heiid is reckoned the applieation of Ratio to practical purposes, 
FMawskipf ^bc. * 

3. There is a constant recapitulation of the subject attended 
tO» st^ed ^' (Questions on the foregoing,'' 

4. The mode of giving the individual results without points, 
then the aggregate of these results, with points^ fot a.Tw '^xtsso^x 
by which uie relative value of the ^Viove \a ^^XeTvsvYCA^^^^DB^ 
mrmshin^ a compleis test of the knoNvled^^ ^ V2tw6 v^y^'. 
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is a ch&raeteristie di^rence between this and the fonner 
editicns. 
6. A new rule for caleulaUng interest for days with months. 

6. The modc| of Introducing and conducting the subject of 
Proportion. 

7. The adoption of the Federal Coin, to the exclusion of Ster- 
ling Money, except by itself. 

o. The Arithmetic^ Tables are practically illustrated, previ- 
ottsly and subsequently to their insertion. 

9. As this mode of teaching recognizes no authority but thai 
of reason, it was found necessary to illustrate the rule for tbft 
extraction of the Cube Jloot, by means of blocks, which accon^ 
pany this work. 

These are some of the predominant traits of this work. Others mlAt 
be mentioned, but, by the examination of these, the reader will be qaalifled 
to decide on their eomparative value. 

As, in this work, the common rules of Arithmetic are retained, perhaps 
the reader is ready to propose a question frequently asked. " What is tos 
use of so many rulds ? " " Why not proscribe them ? " The reader most 
nere be reminded, that these rules are taught differentlv, in this system* 
from the common method. The pupil is first to satisfy himself of the truth 
of several distinct mathematical principles. These deductions, or truths, 
are then generalized ; that is, brieflv summed in the form of a rulOj whicb^ 
for convenience* sake, is named. Is there any impropriety in this ? On 
the contrary, is there not a ereat convenience in it ? Should the pupil hs 
left to form bis own rules, it is more than probable he might mistake the most 
concise and practical one. Besides, diflTerent minds view things difibrent- 
ly, and draw different conclusions. Is there no benefit, then, in JU^mg 
the pupil to the most concise and practical method of solving the various 
problems incident to a business life ? , 

Some have even gone so fkr as to condemn the Rule of Three, or Propor- 
- tion, and almost all the succeesive rules growing out of. it. with mon 
reason, they might condemn Long Division, and even Short Division ; and, 
in fkct, all the common and fundamental rules of Arithmetic, except Addi- 
tion ; for these may all be tmced to that. The only question, then, is, ".^ 
wkat extent shall we go?" To this it is replied. As far as conveoieaes 
requires. As the Rule of Three is aenerally taught, it must be confessed, 
thai almost any thing else, provided the mind of the pupil be exercised, 
would be a eood substitute. But when taught as it should be, and the 
scholar is led on in thQ same train of thought that originated the rule, and 
thus efl^ctiially made to see, that it js simply a convenient method of as> 
riving at the result of both Multiplication and Division -combined, its iio> 
cessity may be advocated with as much reason as any fUndamenUd ndiu 
As taught in this work, it actually saves more figures than Short, compa»> 
ed with Long Division. Hero, then, on .the gropnd of convenience. It 
would be ceasonable to infer, that its retention was mote necessary than 
eiUier. Bui, waiving its utility in this respect, there is another view to be 
taken of this su^ect. and that not the least in importance, viz. the ideas 
of beauty arising from viewing the harmonious relations of numbenu 
Here is a delichtral field for an inquisitive mind. It here imbibes tnths 
as lostinc as life. When the utility and convenience of this rule are ones 
conced^d, all the other rules growing out of this will demand a place, sad 
for the sauie reason. 

It may, perhaps, be asked by many, " Why not take the principle witl^ 

oot the name ? *' To this it is again replied, Comvenience forbids. Tto 

aame, the pupil will see, is only an aggregate term, given to a process ta»> 

Aatfj^/ja^ fievenU dJatinct priacipleB. And is thers no convenience in this' 
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^0hftll Uie pupH, when ia actua] basiness, be obliged to cq] cff bis miii4 
from all other punuits, to trace a train of deductioiHr arisiiig from abstract 
reasoning, when bis attention is roost needed on other subjects ? With as 
much propriety the name of captain may be dispensed with ; for, although 
the general, by merely summoning his captain, may summon 100 men, 
stilt he might call on each separately, although not quite sa conveniently 
With these reniarks, the sut^ect will be dismissed, merely adding^ by wajr 
of request, that the reader will defer his decision till he has examined the 
doctrine« of Proportion, Eellowship, &c., as tauf^t in this work. 

The Afpsnoix contains many useful rules, although a knowledge of 
these is not absolutely essential to the more common purposes of life. Un- 
der this head are reckoned Alligation, Roota, Pro^ssion, Permutation, 
Annuities. &c. The propriety of scholars becoming acquainted, some 
time or other, with these rules, has long since been settled ; the only ques- 
tion is, with regard to the expediency of introducing them into our Arit^ 
metics, and not reserving them for our Algebras. In reply to this, the 
Writer would ask, whether it can be supposed, the developemeiU of iheiMi 
truths, by figures, will invigorate, strengthen, ana expand the mind leaa 
than by letters. Ts not a more extensive knowledge of the power of fi|h 
urea desirable, aside from the improvement of the mind, and the practical 
utility which these rules afford ? Besides, there always will, in some qook 
or other, spring up some poor boy of mathematical genius, who will be de- 
sirous of extending his researches to mor6 abstruse subjects. Must he, a.-« 
well as all others, be taxed with an additional expense to procure a system, 
containing the .same principles, only fr>r the sake of discovering them by 
letters? 

Position, perhaps, may be said to be entirely useless. The same may be 
said of the doctrine of Equations by Algebra. If the former be taught ra- 
tionally, what great superiority can be claimed for the one over the other? 
Is it not obvious, then, that it is as beneficial to the pupil to discipline his 
mind by the acquisition of usef\il and practical knowledge, which may be 
in the possession of almost every learner, as to reserve this interesting 
portion of Mathematics for a frivored few, and, in the mean time, to divert 
the attention of the pupil to less usefril subjects ? 

The blocks, illustrative of the rule ftiir the Cube Root, will satisfactorily 
accouxit for many results in other rules ; as, for instance, in Decinaals, 
Mensuration, &c. : which the pupil, by any other means, mi^ht fail to per- 
ceive. By observing these, he will see the reason why his product, w 
decimals, should be less than either fact«r; as, for instance, why the solid 
contents of a half an inch cube should be less than half as much as an 
Inch cube. In this case, the factors are each half an inch, but the solid 
contents are much less than half a solid inch. 

In this work, the author has endeavored to make every part conform te 
this maxim, viss. that namxs should succeed ideas. This method of 
communicating l^nowledge ts diametrically opposed to that which obtains,^ 
in nuiny places, at the present day. Th^ former, by first giving ideas, al- 
lures the pupil into a luminous comprehension of the subject, while the 
latter astounds him, at first, with a pompous name, to which he seldom af- 
fixes any definite id^as, and it is exceedingly problematical whether ha 
ever will. In addition to this is the fact, that, by the last-mentioned meth- 
od, when the name is given and the process shown, not a single rea8on>of 
any operation is adduced ; but the pupil is dogmatically told he must pro- 
ceed thus and so, and he will come out so and so. This mode of teach- 
uxf is very much as if a merchant of this city should direct his clerk, 
without intrusting him with any business, first to go to 9outh Boston, then 
to the State-house, afterwards to the market, and then to return, leavinf 
him to surmise, if he can, the cause of all this peregrination. Many aM 




seeming gtupidityj In learning arithmetic, may, i^i\»:B*>^«^V»^ '"^ 
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tetlifenM and good flenae. It ii easy to make a boy, wIml dbos aot reMoa^ 
^prat, ht fote, any teellnlcal rales, wbieh a common writinc murteiTi with 
tia^steruU solemnity, may lay down for him ; bat a child who reasons wilt 
ndtM thus evlly managed-; he stops^ &ewns, hesit^tes.questions his mas- 
ter, is wretched and remctorv, ondl he can discover wi^ be Is to proceed 
In soch and such a manner: he is not content with seeing- his preceptor 
make flgares and lines- on ttie slate, an^ perfofni< wondrous c^ranons With 
the self-complaeent dexterity of a conjurer j be is not content to be led tc^ 
Ibe treasures of science bHndfold j he wooldf tear the bandage fiom hie 
^es, that he might know the Way to them again»?*^ 

In confirmation of the preceding remarks, and a» ftiily expfeseive of tli» 
avtbor's views on this subject, the following quotatkn i» taken firom the 
prefkce to Pestalozsi^s system. 

** The Pbstaloxxiai* phin of teaching AniTBMSTio, as- one of the great 
branches of the mathematics, when communicated to chiidren upon the 
fNrlnciples detailed in the following pages, needs not ftar a comparfawn 
with her more fbvored' qister, oxoifBTar, either in precision of ideas, in 
clearness and certainty of demonstration, in practical utili^, Or in the sub- 
Hnie deductions of the most interesting truths. 

*<^n the regular order of instruction, arithmetic ought to take precedence 
ef Mometry, as it has a more immediate connection with it than some are 
wljTingto admit* It n the science which the mind makes use of in mens* 
ttring aU things that ase capable of augmentation or diminution ; and, 
when rationally taught, aflbrai to tli« youthfUl mind the most advantage- 
oas exercise or its reasoning powers, T^nd that for which the human intel- 
lect becomes early ripe^ while the more advanced parts of it may try the 
energies of the most vigorous and matured understanding.** 

THE AUTB<Mt 
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SUGGESTIONS TO TEACHERS 

OV THE METHOD OF USING THIS WORK. 



For a course of Mental Arithmetic, adapted to the capacities of very youiij; 

eipih, they may take the Mental Exercises in each rale, as far as the first 
xample for the Slate. This coarse is not meant to include ai*/ of the exercises 
•lyled " Q;uesUofu on the foregoing.** 

This course embraces the whole of the first 37 pages, together with tin Arith- 
metical Tables, extending to the Appendix, The necessity of impressing luese 
Tables on the minds of pupils at an early age is sufficiently obvious. When the 
/>upil is perfect master of this course, as will, nio-<t probably, be the case after 
one or two revFews, the teacher will find no difficulty in making him under- 
stand the Operations by Slate. He may then take the whole in course. 

In every school, it would be well to institute classes ; and as there are seldom 
any answers given to the mental questions, the pupils may be allowed to read 
iu their turns the {questions from the book^ thus giving the teacher no further 
trouble than occasional corrections. By tins, tlie reader will perceive, that the. 
work may be used to advantage in monitorial schools, as the fonner editions 
iMive been. In lars^e schools, these corrections may be made by an advanced 
scholar, instead of the teacher. Whenever an advanced scholar takes np th« 
hook with a view of profiting from it, he should omit nothing as he progresses, 
but make it his practice to qualify biniself to answer any question, in the mental 
K.Ncrcisos, rules, or respecting the reason of the operations. 

7>achors will find it to be a useful occupation for their scholars, to assign 
them a morning lesson, to be recited as soon as they come into schooL With 
nttle exertion on the part of teachers, pupils in this way may be made assiduous 
ami anibitious, very much to their advantage, and to the credit of their 
teaciicrs. 

The mental question!^, under the head of** Questions on theforegotTtgy" will, 
rnN'lligpnthr tinsiwcred, furnish to cununittees an admirable test of the pupil's 
ki>o\rIc(lge of this subject. 

The Appendix is designed for those who have time and c^portunity todovott 
tu iLe «LU(iy of the more abstruse ports of Mathematics. 

.Yntf. — Le^jit some may mistake tlie object of the figures annexed to the qu«s> 
t o'ls, it may here be remarked, that these figures ar^ separate answers, left 
without assigning any value to them, re8er\'in^ this particular for the discreticm 
of the pupil, which he must necessarily exercise, in order to obtain the answer 
w!iic]i follows, that being the aggregate of the whele. 

The above directions are those which seem the best to the author ; hot at 
evry intelligent teacher has a way of his own^ which, though not intrinsically 
th<> Iw'.st, i4, perhaps, the best for him, the subject is respectfully submitted ti» 
'itD uwn choice. 



ARITHMETIC. 



ADDITION. 



If I.* 1. How many little fingers have you on your right 
hand ? How many on your left ? How many on both ? 

2. How many eyes have you ? 

3. If you have two apples in one hand, and one in the 
other, how many have you in both ? How many are two 
and one, then, put together ? 

4. How many do your ears and ey^s make, counted to* 
gether? 

5. If you have two nuts in one hand, and two in the othey, 
how many have you in both ? How many do two and two 
make, put together ? 

6. If you have three pins in one hand, and Jam^es puts 
another in, how many will you have in your hand ? How* 
many are thr^e and one then P 

7. If you have three pins in one hand, and James puts 
two more in, how many will you have in your hand ? How 
many are three and two then ? 

8. If you have four apples in one pocket, and two in the 
other, how many will you have in both ? How many uro 
four and two then ? 

9. Thomas has four cents, and WiUiam has three ; how 
many have they both together ? How many are four and 
three then ? 

10. You have five pins m one hand, and three in tb« 



* The qoestions in IT I and IT 11 are intended for -ver^ youn; children. Older 
V«pilii niay omit these. But the two remaiaing sections, aad lUe fo^vt VaSG\&%« 
urul daim an attentive perusal. 
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other ; how many have you in both ? How many are ^re 
and three tlien ? 

11. You have four nuts in one hand, and four in the c4lier ; 
now many have you in both ? How many are four and foui 
then? 

l%J^Bitf0n coxaA the fu^ffers and .thumb on one hand, and 
only the fingers on the ouier, how many will they make? 
How many are five and four then ? 

13. How many fingers and thumbs have you on both hands? 

14. James has five marbles, and Thomas five ; how many 
have they both ? How many are five and five then ? 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and the other four ? Eu)w many are six 
and four then ? 

16. If you have eight pins on one sleeve, and two on the 
other, how manv will you have on both ? How many are 
eight and two then ? 

17. How many legs have two cats and a bird ? 

18. If I should give you six cents, and you should find 
five, how many would you have then? How many are six 
And' five then? 

19. If you count ajl your fingers, thumbs, and nose, how 
many will they make ? 

20. If you buy a picture-book for teA cents, and a pealr 
for two cents, how many cents will pay for both ? How 
many are ten and two then ? 

21. How much money would you have, if your fiither 
shoidd give you seven cents, and your brother six ? How 
manv are seven and six then ? 

22. If you have seven pins in one hand, and seven in the 
otheir, how many will you have in both ? How many are 
seven and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did he give for both ? How 
many are three and twelve thep ? 

24. You give thirteen cents for a spelling-book, and three 
for an inkstand ; how much do they come to ? How many 
mre thirteen and three ? 

25. Count one hundred. ' 

One 1 Six 6 

Two 2 Seven 7 

Three 3 Eight ."^. .8 

^ot/r ^. . 4 Nine 9 

^>^ 5 Ten \^ 



ADDITION TABLE. 



Eleven 11 

Twelve 12 

Tlnrteen 13 

Fourteen 14 

Fifteen... 15 

Sixteen 16 

Seventeen 17 

Eighteen ...18 

Nineteen 19 

Twenty 20 

Twenty-one 21 

Twenty-two ; 22 

Twenty-three 23 

Twenty-four 24 



Twenty-five 35 

Twenty-six 26 

Twenty-seven 27 

Twenty-eight 28 

Twenty-nine 29 

Thirty ..310 

Thirty-one, &c 31 

Forty 40 

Fifty 50 

Sixty eO 

Seventy.. 70 

Eighty 80 

Ninety 90 

One hundred 100 



JVbtc The pupil U to recite the above, with, the written aumbers covered 
over. The answers to the following questions are to be given bv writing them 
down on the slate at recitation, to test the pupiPs knowledge of numbers from 
one to one hundred. 

26. Write down in proper figi]^re8, Four; Seven; Eight; 
Twelve; Eighteen; Twenty-two; Thkty-two; Forty-five; 
Forty-nine ; Fifty-six ; Fifty-nine ; Sixty-three ; Seventy-five ; 
Eighty-seven; Ninety-two; Ninety-seven; Ninety-nine. 

27. Janxes has seventy-eight cents, and Ruftis eighty- 
seven cents ; which has the most ? 

28. Thomas has fifty-nine dollars, and William sixty^-nine ; 
which has the most ? Which is the most, eighty-nino, or 
ninety-nine ? Forty-seven, or seventy-four ? 

29. Repeat thd 
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QuesHona on (he Table, 

30. How man V are 2 and 5 ? 2 and 7? 2 and 10? Stuid 

/^/ Sand 3? 5ai:d9? 3 and 12? 4and$^? 4 and 6? 4 

«w/^/ 4 and 10? 4ai;dl2? 5and3? SaxiCL^? 5wift.^t 
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MfilTTAL EXEBCISEB. ft 

5uidll?6a2id4?6aiia7? 6ainll0? 6aiidl9?7uid 
2? 7an<}4? 7uid7? 7«nd9? 7 andVi? 8andd? 8 ' 
imdS? 8and7? 8imd9? SandlO? 8andl3? 9uitf6? 
9 and 9? 9 and 13? 10 and 8? 10 and 4? 10 and 6? 10 
and 8? 10 and 11 ? 10 and 12? 11 and 3? 11 and 5? II 
and 6? 11 and 9? 11 and 12? 12 and a? 12 and 6? 19 
and9? 12 and 12? 

JVote. The deiign of the forosomg and fbllowhiff questions is to prerent th« 
M^olar from restinffsatinfied wiu sayioff his tabw merely by rote, which lire- 
qoently happens, ^or, if he can count, be will say it, without making a singte 
addition in his mind. 

31. Yon borrow 12 dollars at one time, and 2 at another; 
how moch haT« tou b(MTowed in all ? How many are 12 
and2? 

82. William has 11 cents, and James 11 ; how many do 
tSiey both have ? How many 93te 11 and 11 ? 

2S. A man boaght a cart ifor 13 doUars, and a plough for 
7 dollars ^show much did he pay for both ? How many are 
13 and 7? 

34. A man bought 10 bushels of rye for 15 dollars, 6 
bushels of apples lor 6 dollars ; how much did he pay for 
iKxth ? How many are 15 and 6 ? 

35. William has 4 marbles in qne pocket, 6 in the other, 
and 3 in his right hand ; how many has he in all? How 
many are 4, 6 and 3 ? 

36. Peter gave to his companions apples as follows ; to 
James 7, to Henry 9^ to William 10 ; how many did he give 
away ? How many are 7, 9 and 10 ? 

/37. RufuB ha^ 1^ cents, James 12, and Thomas 2 ; if Ru« 
fus and James should give Thomas all their cents, bow many 
would Thomas have ? How many are 12, 12 and 2? 

38. You give 16 cents for a knife, 4 cents for an inkstand, 
and 5 for a lead pencil ; how much wdl all of them come to ? 
How maky are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 9 ; how many did you have given 
yjk ift all ? How many are Jld, 10, and 2 ? 

40. How many are 6 and 4? 16 and 4? 26 and 4? 36 
audi? 46and4? 56and4? 66and4? 76and4? 86 and 
4? 96 and 4? 10 and 5? 20 and 5? 40 and 5? 70 and 5? 
80 and 5? 6 and 10? 6ai.d40? 64nd7l? 7 and 3? 17 
and 3? 37 and 3? 57 ai>d3?^ 77 aiW3? 07 and 3? 5 and 
5? 5 and 10? 5 and 15? 5 Wid 20? ^ ati^L^^ ^ tkSi\^> 
i^aadfi? eOandS? 75and5^ 95andL5^ %^&V> ^ 
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aBd4? S8and4? 38 and 4? 48 &nd 4? 58and4? 68 and 
4? 78 and 4? 88 and 4? 98 and 4? 9 and 3? 19 and 3? 
39 and 3? 49 and 3? 79 and 3? .89 and 3? 6 and 5? 6 and 
15? 6and25? 6and35? 6and45? 6and65? 6and85f 
6 and 95? 



SUBTRACTION. ^ 

If II. 1. If vou slibuld lose one finger from one hand, 
how many would you have left on that hand? How many 
aie 4 less one ? Why ? ^^tns. Because 1 and 3 are 4. 

2. If you have 5 cents, and give away 2, how^nany will 
you have left ? How many are 5 less 2 then ? Why ? 

3« If you shut hoth your little fingers, and leave the other 
fingers open, how many will be open ? How many are 8 
less 2? Whv? 

4. If you nave 8 cents, and lose 3, how many will yoq 
have left ? How many are 8 less 3 ? Why ? 

5. If you have 9 cents in a box, and take out 4, how many 
will be left in the box ? How many are 9 less 4, or 4 firom 
9? Why? 

6. You borrow 8 pins, and pay 4 ; how many do you stall 
©we ? How many are 4 firom 8 then ? Why f 

. 7. If vou have 12 dollars, and lose 2, how manv* will you 
Uave left ? How many are 2 fix)m 12 then ? Why ? 

8. A man, owing 20 dollars, paid 16 ; how many remain 
to be paid ? How many are 16 firom 20 then ? Why ? 

9. You gave 18 cents for an inkstand, and sold it for 16 
cents ; did you make, or lose, and how much ? How many 
are 16 fi^m 18 then ? Why ? 

10. Your papa gave you 9 dollars, and you gave your 
brother 5 ; how many had you left ? How many are 5 fitim 
9 then? Why? 

11. William bought a knife for 20 cents, and sold it for 
22 ; how much did he make in trading ? How many ^BtAo 
firom 22 then? Why? 

12. A man bought a barrel of molasses for 15 dollars^ and 
sold it for 19 ; how much more than he gave for it did be 
flell it for ? How manr are 15 from 19 then ? Why ? 

13. William has aPples in both pockets ; in one pocket 
^e has lly in the other 18 ; how many has he in one pocket 

jttojv than iA the other? How many axe 11 firom 18 thenP 
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14. A boy gave 17 cents for some pictore-books, which 
were worth no more than 10 cents ; haw much more than 
then: worth did he give for them ? How many are 10 from 
17? Why? 

15. A man bought a cow for 13 dollars, and a calf for 3 ; 
how much more did the cow cost tlian tlie calf? How many 
aie3froml3? Why? 

16. A man bought a barrel of flour for 17 dollars, and^ 
not proving so good as he expected, he could sell it for no 
m6re than 13 dollars ; how much did he lose on it? How 
many are 13 from 17 ? Why ? 

17. A man bought a barrel of beef for 20 dollars, and, be- 
ing damaged, he is oblififed to lose 12 dollars on the sale of 
it ; how much did he sell it for ? How many are 12 from 20 
then? Why? 

18. How many legs will 4 cjiairs have to stand on, if 1 
have 3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly ofi^, how many are 
left on the tree ? How many are 6 fitjm 20 ? Why ? 

20. Suppose you and WiUiam lose a fln^er apiece, how 
many fingers will you both have then ? How many are 2 
from 16? Why? . 

21. If you have 25 cents, and give 20 for a knife, and the 
rest for some marbles, how many cents will the marbles 
cost ? How mi«ch more will the knife cost tiian the mar- 
bles ? How many are 20 from 25 ? 5 from 20 ? Why ? 

22. A poor man had 16 bushels of rye given" him ; hia 
eldest son gave liim 10 bushels, and the youngest the rest ; 
how many bushels did the youngest give him ? How many 
did tlie elder give him more than the younger? How many 
trel0froml6? 6 from 10? Why? - 

23. 28 boys were sliding on the ice, which breakir^, all 
but 4 fell in and perished ;liow many lost their lives ? How 
•inany are 4 from 28 ? Why ? 

24. Hepeatthe 
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14 
15 



9 
9 



from 



9 
10 



9 from 11 



9 
9 



12 
13 



Imtm 

Imtm 1 

IMM. 2 

Imtm 3 

Imtm 4 



9 from 14 i^T«f 5 



9 
9 
9 
9 
.9 
9 
9 



from 
from 



from 
from 
from 



15 
16 
17 
18 
19 
20 
21 



Imtm 6 

Imtm 7 

Imtm O 

Imtm 9 

IMM. 10 
iMfM II 
IMTM 19 
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10 A» 10 ten. 





11 tell 


lOtanllba*.. 


1 


ll«o»12 


10 ft«i 12 bum 


2 


lli<«i}3 


10 ft«n 13 iMTW 


3 


11 tel4 


10 from 14 iMtw 


4 


llfo.15 


JLO Bran 15 iMvvi 


5 


lite 16 


10 from 16 iMTM 


6 


lite 17 


10 ftom ] 7 IMTW 


7 


lite 18 


10 firtan 18 Imtw 


8 


lite 19 


IP torn 19 IMTW 


9 


11 te20 


10 ftt» 20 teT«. 


10 


lite 21 


10 Ibm 21 te^ 


11 


lite 22 


10 fiooi <«2 leaTW 


12 


lite 23 



12 tei 12 baTM 





12 te 13 h%rtM 


1 


12 fiom 14 leavM 


2 


12 ftvm 15 iMTM 


3 


12 flom 16 leaTM 


4 


12 itm 17 iMTM 


5 


12 te 18 Ha^ 


6 


12 te 19 hare. 


7 


12 from 20 laavn 


8 


12 te 21 1«ate. 


9 


12 ft«n 22 laavM 


10 


12 te 23 leaTM 


11 


12te24i«;e. 


12 



hwta 1 

leaT8t 2 

learet 3 

IvaVM 4 

Imvw 5 

ktTM 6 

IntM 7 
Imvm 8 

iMTW 9 

leaTM 10 

leaTw 11 
Irntm 12 

Questions on the Tabid . 

25. How many does 2 from 8 leave? 2 from 10 ? 2 from 
12? 2 from 15 ? 2 from 20? 2 frpm 24? 3 from 7? 3 from 
fO ? 3 from 12? 3 from 18? 3 from 19? 4 from 8? 4 from ^ 

.1? 4 from 13? 4 fi-om 15? 4 from 18? 4 from 20? 5 from 
10? 5 from 14? 5 from 17? 5 from 20? 5 from 25? 6 
fhiml2? 6 from 18? 6 from 20? 6 from 26? 7 from 14? 
7from21? 7from23? 8 from 10? 8 from 12 ? 8 from 15 ?. 
8froml6? 8 from 19? 8 from 20? 9 from 12? 9 from 15? 
&froml8? 9from20? 9from23? 10froml5? 10 from 
17? 10froml9? 10from20? 10from2!i^? 10from25? 
n from 15? 11 -from 18? 11 from 19? Ilfrt)m22? 12 
twU? 12 from 16? 12 from 19? 12 from 24? 

Practical Questions on Gu Table, 

26. If you buy 15 cents worth of tape, and give the shop 
keeper a pistareen, or seventeen cent bit, how many cents rau$t 
you have in change ? How many wte 15 from 17 ? Why ? % 

27. If you had 17 fingers, how many would you have more 
timn you have now ? How many are 8 from 17 ? Why ? 

28. A man had to travel 24 mues,'but ikis travelled all but 
4 ; how many miles has he journeyed ? How n;viy are 4 
fiom24? Why? 

29. 20 .children are in a class, and the 8 best are put intaa 
higher cluss : how many are l^eft in the lower class ? How 
many are 8 ^fom 20? Why? 

30. If vou have 25 cents, and should SB^^ V^ ^^t&& %a v 
nler, wad 10 for a top, how niaxky cei\\»"'«rB^'5tNL\sflw^\^'^»'^ 

/foirjiiaii/{fc> JOand 10tioin25\evfe^ \iXfi|l ^ 



10 ARITHMETIC. . 

31. YoQ have 16 apples, and give 5 to your 'sister, 5 to 
jrour brother; how many will you have left? How nuuiy 
do 5 and 5 from 16 leave? WW? 

32. A man bought a mirror for 19 dollars, for which he 
gave 6 bushels of corn, worth 5 dollars, 3 bushels of pota- 
toes, worth 1 dollar, and the rest in money ; how mucn did 
he pay ? How many do 5 and 1 from 12 leave ? Why ? 

33. The distance from Boston to Walpole is 20 miles ; 
after you have arrived at Dedham, which is 11 miles from 
Boston, how many more miles will you have to travel to 
reach WaJpole ? How many are 11 from 20 ? Why ? 



MIILTIPI^ICATION. 

^ HI. 1 . If I ^e ^ou 2 pins at one time, and 2 at another 
how many pins shsul I give you ? How many are 2 times 2 then f 

2. How many legs have 2 chairs? How many are 2 times 4? 

3. How many eyes have 6 birds ? How many 7 ? How 
many 8 ? How many are 2 times 6 ? 2 times 7 ? 2 times 8 ? 

4. I hold my hand out, and you put 3 pms in it, William 
3, and James 3 ; how many pins will I have ? How many 
are 3 times 3 ? 

5. If I put in your pocket 4 apples at 3 different times, 
how many apples will you have in your pocket ? How many 
are 3 times 4 ? 

6. If I should give vou 4 apples at 4 different times, how 
many apples will you have ? How many are 4 times 4 ? 

7. If I give 2 cents for one orange, how many cex^ must 
I give for 8 ? How many are 2 times 8 ? 

o. How many cents will buy 10 marbles, if 1 cost 3 cents ? 
How many are 3 times 10 ? 




will 
are 

10. What will 5 picture-books come to, at^ cents apiece ? 
What w^:; 6? 7?. 8? 9? 10? 11? 12? HowmanyareS 
times 2? 6timefte? 7 times 2? 8 times 2? 9 times 2? 10 
times2? Iltiine82? 12times2? 

11. What w^l 2 marbles cost at 3 cents apiece ? Will 9 
marbles? Will 4? Will 5? Will 6? Will 7? Will 8? 
Will 9? Will 10? Will 11? How many are 3 times 2 ? 

Stzmes 3? StJmeaA? 3 times 5 ? 3 times 6? 3 times 7 f 
SUmesSP StimesQ? 3timeJilt)? •^timwU^ 



.« 
^ 
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13. 

2 tmm 

2 tbnM 

2 tfaoM 

2 timet 

2 tinea 

2 time* 

2 tinM 

4^ timM 

2 times 

2 time* 



Repeat the 

HULTIPLIOATION TABLE. 



1 «• 2 

2 » 4 

3 an 6 

4 an 8 

5 an 10 

6 m 12 

7 an 14 

8 an 16 

9 an 18 

10 an 20 

11 an 22 

12 an 24 



3 ti 

3 timat 

3 UnM 

3 tinea 

3 tinea 

3 
3 
3 



an 



an 



2 



3 an 

4 an 

5 an 

6 an 

7 an 

8 an 



3 time. 9 an 27 



timea 



10 



an 



3 times 11 an 33 
3 times 12 , an 



3 


4 times 


1 


■n 


4 


6 


4 times 


2 


an 


8 


9 


4 times 


3 


an 


12 


12 


4 times 


4 


an 


16 


15 


4 times 


5 


an 


20 


18 


4 Umea 


6 


an 


24 


21 


4 times 


7 


an 


28 


24 


4 tiaras 


8 


an 


32 


27 


4 times 


9 


an 


36 


30 


4 times 


10 


an 


40 


33 


4 times 


11 


an 


44 


36 


4 times 


12 


an 


48 



5 times 


1 


an 


5 


6 


timm 


1 an 


6 


7 


times 


1 an 


5 times 


2 


an 


10 


6 


times 


2 am 


12 


7 


times 


2 an 


5 tinws 


3 


an 


15 


6 


timn 


3 an 


18 


7 


times 


3 an 


5 times 


4 


an 


20 


6 


times 


4 an 


24 


7 


times 


4 an 


5 tinM 


5 


an 


25 


6 


times 


5 an 


30 


7 


times 


5 an 


5 tinea 


6 


an 


30 


6 


times 


6 an 


36 


7 


times 


6 an 


^ times 


7 


an 


35 


6 


timn 


7 an 


42 


7 


times 


7 an 


S times 


8 


an 


40 


6 


times 


O an 


48 


7 


tlmei 


8 an 


5 times 


9 


an 


45 


6 


times 


9 an 


54 


7 


tlmee 


9 an 


5 times 


10 


an 


50 


6 


timn 


10 an 


60 


7 


timn 


10 an 


5 times 


11 


an 


55 


6 


times 


11 an 


66 


7 


times 


11 an 


5 4imn 


12 


an 


60 


6 


times 


12 an 


72 


7 


times 


12 an 


S tinn 


1 


an 


8 


9 


timn 


1 an 


9 


10 


timm 


1 an 


6 times 


2 


an 


16 


9 


rJmea 


2a^ 


18 


10 


limes 


2 an 


6 tines 


3 


an 


24 


9 


tlons 


3 an 


27 


10 


times 


3 ma 


6 tines 


4 


an 


32 


9 


tlDMS 


4 an 


36 


10 


times 


4 an 


8 tines 


5 


an 


40 


9 


timn 


5 an 


45 


10 


times 


5 an 


8 tinea 


6 


an 


48 


9 


times 


6 an 


54 


10 


timn 


6 n. 


8 timn 


7 


an 


56 


9 


tlBKS 


7 an 


63 


10 


timn 


7 « 


8 times 


8 


•n 


64 


9 


tines 


8 m 


72 


10 


timn 


O an 


6 tinn 


9 


an 


72 


9 


times 


9 an 


81 


10 


timn 


9 an 


8 tinea 


10 


■n 


80 


9 


timn 


10 an 


90 


10 


timn 


10 an 


8 fkm. 


11 


an 


88 


9 


timn 


11 an 


99 


10 


times 


11 sn 


9mm 


12 


an 


96 


9 


AM 


12 » 


W3 


^\^ 


^3nM 


v:i« 



14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 

10 
20 
30 
40 
50 
60 
70 
80 
90 
100 
110 



% 



te 





tiuM 1 am 


11 




tlmei 2 am 


22 




tlmea 3 an 


33 




times 4 am 


44 




tine« 5 am 


55 




ilmM 6 am 


66 




tfaoM 7 am 


77 




tlxuM o am 


88 



ARlTHMETiC. 

11 timm 9 am 09 
11 timm 10««110 
11 timm 11 am 121 
11 tfm«. 12 m« 132 


12 Ik.* 

12tlmM 
12 timo. 

l2ti(D.. 

12 turn. 

12 Umm 

12 tilOM 

12 tin. 


9 am 0v 
6am 72 

7am 84 
8 am 96 


12 timm 1 am 12 
12 timm 2 am 24 
12 timm S «• 36 

12 tInM 4 am 48 


9 am 108 

10 am 120 

11 am 132 

12 am 144 



Pradicai {Questions on the TfMe. 

» 

13. How many cents will buy 8 books, if 1 cost 2 cents? 
How many will buy 3 books ? 5 book*? 8 books ? 10 books ? 
12 books? 

14. How many cents will 10 yards of ribbon come to, at 2 
cents for 1 yard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents? 

15. What are 2 barrels of flour worth, if 1 be worth 11 
dollars? What are 3 barrels worth ? What are 5? What 
are7? Whatare9? Whatarell? Whatarel2? 

16. Wlitt will 7 pair of i^oes come to, at 5 dollars a pair? 
What will 8 pair? What will 10 pair ? What will 12 pair? 

17. What will 9 yards of broaccloth'come to, at 6 doUan 
a yard ? At 7 dollars ? At 20 dollars ? 

18. There are 8 fuiionffs in 1 mile ; how many are tlier« 
in6miles? In7? In9? In 11? Inl2? 

19. There are 12 inches in.l foot; how many are there 
in 2 feet? In 5 feet? In 6 feet? In 12 feet? 

20. If a man earn 7 dollars in one week, how many do?* 
lars will he cam in 2 weeks ? In4? In6? In8? In 10? 
In 11? In 12? 

21. If 1 bushel of clover-seed cost 12 dollars, what will 
2 bushels cost? What will 3 bu^els? 5 bushels? 7 
bushels? 9 bushels? 11 bushels? 12 bushels? 

22. If you travel 5 mHes in 1 hour, how far can you traTCii 
in2hour8? In4? In a? In 10? In 12? 

*23. WUliam and James performed a piece of work toffether 
in 6 days ; how many days will it take William to do the 
same work alone ? 

24. If you pay 8 iollars for 1 quarterns tuition, what will 
S oiurters ceme to? What will 3? 5? 7? 9? 11? 12? 

25. If the interest of 1 dollar' for 1 year is 6 cents, what ir 
the interest of 2 dollars for the same time ? Of 3 ? Of 6* 
OfS? OfiO? Ofl2? 
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« 

96. If you pay 3 dollars for 1 week's board, what will 2 
weeks come to ? What will S.? 5? 8? 10? 12? 

27. If you give 5 apples for 1 orange, how many apples 
will buy 2 oranges ? How many 3 ? How many 5 ? How 
many 6 ? How many 9 ? How many 10 ? How many 12 ? 



DIVISIOJV. 



^ IV» 1. Divide 6 apples b^ween 2 boys, and tell me 
, how many each will have. How many times 2 in 6? Why? 

Ana, Because 2 times 3 are 6. 

2. Divide 10 pins between 5 boys, and tell me how many 
each will have. How many times 5 in 10 ? Why ? 

3. If you wish to divide 8 oranges between your 2 little 
sisters, how many would each have ? How many times 2 
in 8? Why? ' 

4. A man divides 14 peaches between 7 of his children ; 
how many will they have apiece ? How many times 7 in 
14? Why? 

5. 14 cents were given to 2 peor boys ; how many cents 
is that for each boy ? How many times 2 in 14? Wliy ? 

^. If 1 orange cost 6 centsy liow many oranges will 18 
cents buy ? How many times 6 in 18 ? Why ? 

7. If it cost 6 cents to go in and see the wax figures, how 
many times can you go in for 30 cents ? How many tiihes 
6iti30? Why? 

8. 8 boys found 48 cents, which they agreed to divide 
equally between them ; how many will each have ? How 
many times 8 in 48 ? WTiy ? 

9. 1 sold 8 lead pencils for 80 cents ; how much is that 
apiece ? How many times 8 in 80 ? Why ? 

10. 10 men found a pocket-book containing 100 dollars; 
how many dollars will each have, if the money be equally 
divided between them ? How many times 10 in 100 ? Why ? 

11. There are 4 weeks in a month ; how much will a man 
have a w^ek,that has 48 dollars a n(onth? How many times 
4 in 48? Why? 

12. 12 men, by contract, are to have 96 dollars for perform^ 
ing a piece of 'work ; how many dollars is each man's part ? 
How many times J 2 in 96 ? Why ? 

13. There are 4 qiarts in a gallon ; what is a quart of 
inolasscs worth, when a gallon is worth 3^ <^^scii^^ ^<|m 
numy times 4 in 32 ? W % ? 



I I !• 



u 



ARITHMETIC. 



14. An older brother distributed 60 picture-books between 
his 6 younger brothers ; how many aid each have ? How 
many times 6 in 60^ Why ? 

15. 108 cents are to be equally divided between 9 children 
how many will that be apiece? How many times 9 in 108? 
Whv? 

16. J32 bushels of com are to be divided equally between 
12 poor men ; how many will each man have ? How many 
tiDie8l2inl32? Why? 

17. 12 men en£;age to do a piece of work for 144 dollars ; 
what will be each man's part of the money ? • How many 
times 12 in 144 ? Why? 

18. Repeat the 



DIVISION TABLE. 



2 in 2, 


, 1 


tims 


3 


in 


3, 


1 


time 


4 


in 4, 


1 time 


2 in 4, 


2 


times 


3 


in 


6, 


. 2 


timee 


4 


in 8, 


2 time. 


2 i« 6, 


3 


Umet 


3 


in 


9, 


3 


timee 


4 


In 12, 


3 times 


2 iH 8, 


4 


thnet 


3 


in 


12, 


^ 4 


times 


4 


In 16, 


4 timet 


2 in 10, 


. 5 


tlaMi. 


3 


in 


15, 


5 


tines 


4 


m 20, 


5 times 


8 ^ 12, 


6 


tiniM 


3 


in 


18, 


6 


tines 


4 


in 24, 


6 ttmet 


2 in 14, 


7 


Umet 


3 


In 


21, 


7 


times 


4 


In 28, 


7 time. 


2 M 16, 


8 


tinea 


3 


in 


24, 


8 


times 


4 


In 32, 


8 timN 


2 in 18, 


9 


times 


3 


in 


27, 


9 


times 


4 


In 36, 


9 dme. 


2 m 20, 


10 


tiOM 


3 


in 


30, 


. 10 


tfallM 


4 


in 40, 


10 time. 


2 in 22, 


11 


tisHe 


3 


In 


33, 


11 


timm 


4 


In 44, 


11 tine. 


2 in 24, 


12 


times 


3 


in 


36, 


12 


times 


4 


in 48, 


12 time. 


5 in 5, 


1 


time 


6 


In 


c, 


1 


time 


7 


in 7, 


1 tims 


5 in 10, 


2 


tines 


6 


In 


12, 


2 


tlHMe 


7 


in 14, 


' 2 times 


5 in 15, 


. 3 


times 


6 


In 


18, 


3 


times 


7 


In 21, 


3 times 


5 in 20, 


4 


times 


6 


In 


24, 


4 


times 


7 


In 28, 


4 times 


5 in 25, 


^ 5 


times 


6 


In 


30, 


5 


timee 


7 


in 35, 


5 time. 


5 in do, 


6 


times 


6 


In 


36, 


6 


times 


7 


In 42, 


6 time. 


5 in 35, 


7 


times 


6 


In 


42, 


7 


tines 


7 


in 49, 


7 tine. 


5 in 40, 


. 8 


tines 


6 


In 


48, 


8 


tiroes 


7 


In 56, 


8 times 


6 in. 45, 


. 9 


times 


6 


In 


64, 


9 


times 


7 


i. 63, 


9 time. 


5 in 50, 


10 


tJmee 


6 


In 


60, 


10 


tfa&es 


7 


In 70, 


10 »ne. 


5 ia 55j 


11 


times 


6 


fan 


66, 


11 


tines 


7 


in 77, 


11 tine. 


r i„ 60. 


12 


tinm 1 


6 


in 


72, 


12 


tllBM 


7 


\& S4, 


VI ^tae^ 
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15 



8 
8 
8 
8 
6 
8 
8 
8 
8 
8 
8 
8 



In 8 
in 16 

1.24 
32 
40 
48 
56 
64 
72 
80 
88 
96 



In 



In 



1 time 

2 times 

3 times 

4 tim^ 

5 times 

6 flmei 
/ times 
O times 
9 times 

10 times 

11 timee 

12 times 



9 in 

9ln 

9 in 

9 

9 

9 

9 
9 
9 
9 
9 
9 



In 
in 
in 
in 
in 
in 
in 
in 
in 



9, 

18, 

27, 
36, 
45, 
54, 

eSf 

72, 

81, 

90, 

99, 

108, 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



time 
times 
times 
times 



times 
times 
times 



times 
timee 
times 



10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



in 
In 
in 
In 
In 
In 
In 
in 
In 
in 
in 
In 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 

120 



1 tine 

2 times 

3 timee 

4 OnkH 

5 
6 

7 tim^ 

8 times 

9 times 

10 timee 

11 times 
12ti»e. 



II 
11 
11 
11 
11 
11 



in 11 

In 22 

in 33 

in 44 

in 55 

In 6Q 

U In 77 

! Tin 88 



1 time 

2 tiroes 

3 times 

4 times 

5 times 

6 timee 

7 times 

8 times 



11 in 99, 
11 in 110, 
11 in 121, 

11 m 132, 



9 times 

10 timee 

11 timee 

12 times 



12 1. 


12, 


1 time 


12 1. 


24, 


2 times 


12 b 


36, 


3 times 


12 1. 


48, 


4 times 



12 i>« 60 
12 I- 72 

12 in 84 
12 in 96 

12 In 108 

12 in 120 
12 in 132 
12 in 144 



times. 



6 

7 times 

O times 

9 times 

10 timet 

ll'ti-e. 

12 tfM. 



Practical Queslions on the Table. 



19. If 12 yards of tape cost 24 cents, what will one yard 
cost? 

20. If you give 2 cents for an apple, how many can you 
buy for 4 cents? How many for 6 cents? For 10 cents ? 
For 14 cents? For 18 cents? For 20 cents? 

21. If 1 lead pencil cost 3 cents, how many can you buy 
for 6 cents? For 9 cents? For 18 cents? For 21 cents? 
For 24 cents ? For 30 cents ? For 36 cents ? 

22. If 4 cents will buy one orange, how many oranges 
will 8 cents buy ? How many 16 cents ? How many 24 
cents ? How many 32 cents ? How many 40 cents? How 
many 48 cents ? < 

23. If the stage fare be 5 cents a mile, how far may voq 
be carried for 10 cents? For 15? For 20? For 25? For 
30? For35? For40? ForSO? For60? [ 

24. If 6 cents will buy 1 piiie-%.wV'fe*\tfs^ Tcoxcj^^r^^S^ 
oentB buy? Will 24? Wm ^? N^*^ ««.•> %*^ 'S^'^ 

wmeof 



It ARITHMETIC. 

25. If a small slate cost 7 cents, how many slates will 14 
cents bmr? Will 28? Will 35? Will 56? Will 63? 

26. If a writing-book cost 8 cents, how many writing- 
books will 16 cents buy ? 24 cents ? 40 cents ? 56 cents ? 
80 cents? 96 cents? 

27. How many spelling-books w^ 18 cents buy, if 1 cost 9 
cents? Will 27? Wfll36? Will 45? Will 54? Will 72? 

; 28. How many fish can you buy for 20 cents, if 1 cost 10 
cents ? How many for 40 cents ? For 60 cents ? For 100 
cents? For 110 cents? For 1)40 6ents? 

29. If you pay 11 cents for an inkstand, how many can 
you buy for 22 cents ?. For 33 cents ? For 55 cents ? For 
88 cents? For 110 cents? For 132 cents? 

30. How many pounds of butter can you buy for 24 cents^ 
when the price is 12 cents for 1 pound? How many pounds 
for 36 cents? For 60 cents? For 108 cents? For 133 
cents ? For 144 cents ? 

Practical questims on the foregoing. 

1. A boy, havinff 18 apples, gave tliem to his companioijs, 
as follows ; to WilBam 4, to Rutus 6, and to Thomas 5 : how 
many did he give away in all, and how many had he left ? 

2. Thomas gave to one of his companions 6 peaches, to 
another 3, to another 2, and sold 3 ; how many had he at first? 

3. A man bought a wagon for 17 dollars, and ^ave 5 dol- 
lars to have it repaired, then sold it for 26 doUars; how 

' much did he make by the bargain ? 

4. A man bought a horsfe for 25 dollars, and, to pay for 
it, gave 6 bushels of rye, worth 6 dollars, and the rest in 
money; how much money did he pay? 

5. Rufus, haying 20 cents, bought a book for 12 6ents, 
and a knife for 6 cents ; how much more did the book cost 
than the knife ? and how many cents had he left ? 

6. What is the cost of 5 yards of cloth, at 4 dollars a yard ? 
At 3 dollars? At 7 dollars? At 2 dollars? AtSdoIlarB? 
At 9 dollars ? At 12 dollars ? 

7. If 1 lemon be wortli 3 apples, how many lemons are 6 
apples worth ? Are 12 apples worth ? Are 18 apples worth ? 
Are 24 apples worth ? Are 36 apples worth ? 

8. How many barrels of flour, at 8 dollar a barrel, can 
you buy for 16 doUars ? For 48 dollars ? For 96 dollars ? 
For 80 dollars? 

M How many are 2, 3, and 5? Are 4, 2, and 6 ? Are 
^3, Mad a? .4i«P,ftajid4? Are 10,B,wiaL^> Kt%^ 
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4,3,and2? Are 4, 3, 2, and 1 ? Are 7,6,3^ and S? Are 
8,9, and 10? Are 12, 11, 10, and 9? 

10. How many are 6 times 3 ? 6 times 4 ? 6 times 7 ? 
7 times 8? 9 times 7? 12times7? 9timea5? 8times7? 
7tkBes6? 7 times 9? 12 times 11? 8 times 5? 3 times 
7? 12 times 12? 

11. How many times 2 in 12? 2inl8? 2in24? Sin 
6? 3inl2? 3in36? 4in20? 4in32? 4]n48? 5 
in25? 5in35? 5in60? 6in36? 6in48? 6in72? 
7inl4? 7in56? 7 in 84? 8in40? 8itt96? 9in 
36? 9 in 106? 11 in 22? 11 in 55? 11 in 132? 12 
in 144 ? 

JVbte.— Younger pnpihi ihonld be reqnired to reyiov and dwell oa tbe pr»- 
f eding questions fbr illutrfttioD, aad uie tablM, till tfa«ir lolutioiui be mttde 
perfectly familiar. 



NUMERATION. 

If V* Q. When I say to you, " Give me that book/' do 1 moan 
one book, or more than one 1 

Q. When we speak of a single thing, then, what is it called ? 

A. A unit, or one. 

. Q. What are one unit aad one more, or one and one, called 1 
Q. What are two units and one more, or two and one, called 7 
Q. What are three units and one more, or three and one, called ? 
Q. What are four units and. one more, or four and one, called 1 
1. What are iSve units and one more, or five and one, called 1 
[, What are six units and one more, or six and one, called ? 
y. What are seven units and one more, or seven and one, called T 
]. What are eight i^nits and one more, or eight and one, called ? 
Q. What are nine units and one more, or nine and one, called T 
Q. N'TW, to be obliged alwajrs to write these numbers out in words, 
would be very troublesome : to prevent this, how do we sometimes ex 
press the numbers one, two, &c. up to thousands, millions, &c.7 

A. By letters. 

Q. What does the letter I stand for? ^ 

A. One. 

Q. What does the letter V stand for ? 

A. Five, 

Q. What does the letter X stand for ? 

A. Ten. 

Q. What does the letter L stand for f 

A. Fifty. 

Q. What does the letter C stand fort 

A. One hundred. 
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Q. What does the letter D stand fort 

A. Five hundred. 

Q. What does the letter M stand for T 

A. One thousand. 

Q, Yoa said that Y stands for five : suppose you plaee the letter I 
before the V , thus^ IV , what will both these letters stand for then f 

A. Only four, 

Q. What, then, may be considered as a rule for determiniDg the 
^ue of these letters T 

A. A letter standing for a smaller number, and 
before a larger, takes out its value from the larger. 

Q. Oiie X stands for ten 3 what do two X's stand for ? 

A. Twenty. 

Q. What, then, is the value of a letter repeated? ^ 

A. It repeats the value as often as it is used. 

Q. How many letters do we use fSr '^pressing numbers ? 

A. Seven. 

Q. Vi^iil you name them ? 

A. I, V, X, L, C, D, M. 

Q. What is this method of expressing numbers by letters called 7 

A, The Roman method. 

Q. Why called JSomon 7 

A. Because the Romans invented and used it. 

Itfspeat the 



ROMAN TABLE. 



One,.. 

Two, . 
three, 
Four,.. 
Five,.. 

Six,... 
Seven^. 
Eight, . 
Nme,.. 
Ten,, 



I. 

n. 

ni. 

IV. 

V. 

VI. 

,*...V1I. 
....VIII. 

DC. 

X. 



Eleven,^ ...•••. •••.... XI. 

Twelve,. XU. 

Thirteen, XIII. 

Fourteen, XIV. 

Fifteen, XV. 

Sixteen, XVI. 

Seventeen, XVII. 

Eighteen, XVIH. 

Nineteen, •. XIX. 

Twenty, XX. 

Eighteen hundred and thirty-four,. 



Thirty, ....XXX. 

Forty, XL. 

Fifty L. 

Sixty, ....LX. 

Seventy, LXX. 

Nmetv, • XC. 

One hundred,. .....CL 

Two hundred,. CC. 

Three hundred, ...CCC. 

Four hundred, GCCC. 

Five hundred, ...Dl 

Six hundred, Da 

Seven hundred, DCG. 

Eight hundred, DCCC. 

Nine hundred,.... ... . .DCCOG, 

One thousand, Ml 

Fifteen hundred. ....IfDl 

Sixteen hundrea,.... HDC. 

Two thousand,... •....• ....MM. 

MDCCGXXXIV. 
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ii tT* We have a shorter metl^od still, which u in verj geoenJ 
«. as will appear by observing^ what follows }~ 

A unit, or oDe, is writtet..... •••,.•••••..•••••1. 

Two, 2. 

Three, ..3. 

Four, •••• 4w 

Five, ....••.•» ••.••• •••• 5. 

Six, • 6. 

Seven, •••.••* 7. 

Eigfht, .* • i 8. 

Nine, .••^••••l «.«.., 9. , v 

Q. What are these cbacaciers called t 

A. Figures. 

Q. Bywhat other name are they sometimes called f 

A. The 9 digits. 

Q. What is this method of expressing numbers called 7 

A. The Arabic method. 

Q. Why so called ? 

A. Because the Arabs are supposed to have in* 
vented it.* * 

Let me see you write down on the slate, in figures, the numben 
one, two, three, iour, five, six, seven, eight, nine. 

Q. To express ten, as we have no one character that will do ii, 
what two characters do we make use of to represent this number 7 

A. The first character, 1, and or cipher; 
thus, 10. 

i^. What place does the 0, or cipher, in this case take 7 

. A. The units' place. 

Q. What place does the figure 1 take 7 

A. A new place. 

Q. What is this new place called 7 

A. The tens' place. 

Q. Write down in fie^ires, on the slate, the number ten , now tske 
away the 1 , and what wiU be left 7 

A, Nothing but 0, or cipher. 

Q. What is the value of this 0; or cipher, thus standing alone 7 

A, No value. 

Q. Now place the at the right of the figure 1 , and what will it becomef 



'•^ 



* Q. How was it obtained from the Arabs? 

A, The Moois communicated it to the Spaniards, and John of Basinxstok s 
Archdeacon of Leicester, introduced it into England j hence its introuuctJi-.i 
into our ownT country. 

Q. About lirhat time was it intioduced ii\to England ? 

Jt. About the middle of the eleventh century. 

Qi How extensivol^ is it now used .' 

jf. All tnw the cinllzed world 
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A. Ten, (10.) 

Q. How many times is the figure 1 increased by the 0, or cipher 7 

A. Ten times. 

Q. Wliat effect, then, has a cipher, in all cases, when placed at the 

right of figures ? 

A. It increases the value ten times. 

Q. In- what proportion is this increase said to be 7 

A, Tenfold proportion. 

As you have probably learned by this time how to write down len 
in figures, by Ihe help of a cipher, and learned also the value of this 
cipher, we will now proceed to higher numbers^ and to begin : let me 
see you write down m figures., on the slate, the tollowing numbers, viz. 

One ten and one unit, or eleven,.. ..»••...•..••. .11 

One ten and two units, or twelve, » 12 

Que ten and three units, or thirteen,..! •••.•...13 

One ton and four units, or fourteen, 14 

One ten and five units, or fifteen, ....» \b 

One ten and ^ six units, or sixteen, ..••• 16 

One ten and seven units, or seventeen,. 17 

One ten and eight units, or eighteen, 18 

Oue ten and nine units, or nineteen, 1^ 

Two tens,... or twenty, 20 

Three tens, or thirty, . . . • 30 

Four tens, or forty,. ...•• 40 

Five tens, or fifty, ^..50 

Six tens, or sixty, • ...GO 

Seven tens, or seventy^ 70 

Gigfat tens, ..or eighty, 80 

Nine tens, or ninety, 90 

Ten tens, oir one hundred, •• • ..100 

Q. Here we see the value of the cipher aeain ; for, by placing a 
cipher at the right of ten, it becomes one hundred, (100,) that is, ten 
lens: siiould we place another cipher still at the right of the 100, (thus, 
1000,) what would it become 7 

A. One thous&nd, (1000.) 

Q. l^rom what you have now seen of the vahie of figures, what may 
2 and 5 be made to stand for 7 

A, 25 or 52. 

Q. What is this different value called, which arises from the fi|;uret 
being placed or located differently T 

A. Their local valUe. 

Q. What would be the value of the five Mrritten alone ? 

A. Simply 5. 

Q. What is the value, then, of a figure standing alone f 

-4. The simple value. 

Q. How many values do figures appear to have 7 

A. Two. 
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il. What are ihey T 

A. Simple and local. 

Q. Now, as it takes 10 units to mace one ten, or one in the neat KeA- 
band place, and 10 tens to make 100, how do fiffures appear to increase 
by bem^ removed one place farther to the left 7 

A. In a tenfold proportion, from right to left. 

You must have acquired, by this time, some considerable knowle<%e 
of figures : let me examine you a little ; and, in the first place, lit me 
see vou write down on the slate the figure 4. 

Q. What do you call it 7 

A. 4 units. 

Write at the left of the 4, the figure 8, (thus, S4.) 

Q. What do you call them both, and how are thev read 7 

A. 4 units and 3 tens read thirty-lour. 

Write at the left of the 34 the figure 8, (thus, 834.) 

Q. What do you call the three figures now, and how are they read 7 

A. 4 units, 3 tens, and 8 hundreds, read eight 
hundred and thirty-four. 

Write at the left of 834 the fi^re 1, (thus, 1834.) 

Q. What do you call the 4 nguresSiow, and how read 7 

A. 4 units, 3 tens, 8 hundreds, and 1 thousand, 
read one thousand eight hundred and thirty-four. 

Q. We have now been combining, or placing figures together, till we 
have obtained the number 1834, representing the number of 3rears it is 
since Christ appeared on earth, to the .present time. We might con- 
tinue to put figures together in this way, that would express higher 
numbers still, up to billions, &,e. That you may be able to form some 
idea of the power of figures, let me tell you that there is not a billion of 
seconds in thirty thousand years ; notwithstanding there are 60 seconds 
in every minute, 60 minutes in every hour, 24 hours in every day, and ' 
in a somr year, 365 days, 5 hours, 48 minutes, and about K seconds. 
8hould we continue to go on as we began, in combinmg more fiffures 
still, it would be very inconvenient: to avoid this, we have a rule by 
which we can read almost any number of figures, ever so large. What 
is this rule called 7 ' * 

A. Numeration. 

Q. What is the reading or expressing a number by figures, as now 
aiwwB, called 7 

A. Notation or Numeration. 

Q. From the above dlustrations, how does it appear that yoo mutt 
begin to numerate 7 

A. Be^n at the right hand. v 

Q, At which hand would you begin to read 7 

A. The left. 
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TVhat is the first figure at tlie rig^ht hand, or first place; caB«d ? 

A. Units. 

Q. What is the second figure, or second place, called ? 

A. Tens. 

(^ What is the third place called 7 ' 

A. Hundreds. 

Q. What is the fourth place called 7 

A, Thousands. 

Q. Ill reading, what value do you give thosd figures «imich wef« 

tailed units in numerating 7 

A. Units. 

Q. What value do you give tens 7 

A. Tens. 

Q. What value do you give hundreds, thoKsands, &c.' 

A. Hundreds, thousands, &c. . 

Q. Will you repeat ihe Ntaneraiion 7*a&/«, beginning with uuiti 
tens, dtc.7 

NUMERATION TABjC^B. 



o 



w 



m 

O 

1, 






iz: 

o 

S ^ d 

0, 

2 0, 

3 0, 

• 4, 



on 

a 
no 



egg 

s g s 

0, 
0, 
0, 
0, 
5 0, 
6 0, 
7, 



O 

KEhU 















8 

9 



»'ead — I Billion 

read— 200 MiUioil. 

read-^0 Million. 
read — 4 Million. 
reaa-^500 Thousand 
read — 60 Thousand.' 
read — 7 Thousaud. 
read — 8 Hundred. 
rtad — Ninety. 

read — ^Ou^ 
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Or^ more commonly^ thus^ 

m 

O CD Ol 

^ 2 2 c 

e § , 5 g 

o 73 o o w 

O cog »-Ow h« • 

»J Cflj GflO flcS 

' 1 , 2 3 4 , 5 ^6 7 , 8 9 t. 

Which, by putting their values together, are read thus : 

One bUli^n^ two hundred and thirty-four million^ 
five hundred and sixty-seven thousand^ eight hun- 
dred and ninety-one. 

Questions on the Table. 

Q. What h the value of 9 with one cipher on the right of it ? What 
the value of 8 with two ciphers ? Of? with three ciphers ? Of 6 with 
four ciphers ? Of 6 with* five ciphers T Of 4 wlh six ciphers 7 Of 3 
with s^ven ciphers 7 Of 2 with eight ciphers^ Of 1 with nine ciphers 7 

Q. >What is the meaning ofomnex? , 

A, To place after.' 

Q. What is thernreanine o( prefix T 

A. To place before. 

0:^ Let Xhe scbolar write down, in figures, the answers to the Ibllowinf 
^estioM un his slate at recitation.. 

Q. How much does 1, with I cidher annexed, stand for? 

A. Ten. 

Q. Why7. 

A, Because the 1 is tens, when I numerate. 

Numerate the 10, and see. 

Q. What does 1 with 3 ciphers stand for 7 

A, One thousand. 

Q. Why 7 

A, Because, when I numerate, by saying ' Units, 
tens, hundreds, thousands,' the 1 comes thousands. 

Q. What does 5 with five ciphers stand for 7 

A. Five hundred thousand. 
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Q. Wby T 

A. Because, when I numeiate, the 5 comes 
hundreds of thousands. 

Numerate and see. 

Q. What does 8 with 6 ciphers stand for T ^ 

A. 8 millions. 

Q. Why 1 

A. In numerating, the 8 comes millions. 

» Numerate and see. 

Q. How do you read the figures 624 1 

A. Six hundred and twenty-four. 

Q. Why do you say 6 hundred 7 X 
Q. What do the figures 627^ stand for 7 

A. Six thousand two hundred and seifenty-eight. 

Q. How do you know tiiat the 6 is 6 thousand K|[^ 
, Q. How do you read the figures 56768 ? Hqw do you read the 
tigures 27365 ? ilow do you read the figures 654212 7 

Express in toords the foUowing numbers. 

A*ot«. The pupil may Icara the valae of each racMedinf number bj a 
fioriner on^. 

8 =« Eight. I 

30 = Thirty. 
70 

239 as Two hundred and thijrty-nine. 
689 * 

5005 s= Five thousand and fiive. 
7007 

30003 ^ Thirty thousand and two. 

50009 [nine. 

()2:)029 = Six hundred twenty-three thousand and twenty- 
9280^8 
0000060 = Six million and sixty-six. 
H(H)0099 

7.')000100 = Seventy-fiye million and one hundred. 
63000800 

Express vnj%ures the foUounng numbers* 

Sixty. — One hundred and twenty-five. 
Tliree thousand three hundred and thirty-three. 
Three million, three hundred thirty-three thousand, three 
aundred and thirty -three. 
•:"nirt»' 'billion. 
Three ..andred million and twenty-fivev 



8IUFL£ ADDITION. 
pcattlia IbUowiDg 
NUHBBATION TABLE 1 




|| If. 



&d,g'BE ,a3" ■^°t •S'^i 

111 lii illill 111 III III 

KEntf K!r<<3 ECE-H Kticq KHB SJHEh KE-& 
5 5 5, 555, 555, 555, 5 55,556, S5S. 

Q. Will ]vu now repeat the eomlHiied valoe of each fignts 9 wkieb 
■ prefixed to ibe IbiegfHi^ Table 1 

A. Five hundred and fifly-five qmntiSion, five 
hundred and fifty-five quadriUion, five hijiidred and 
liAy-five trillion, five hundred and fifty-five biUion, 
five hundred and iifty-five miUion, five hundred 
and fifty-five thousand, five hundred and fifty-fire. 



SIMPUSi ADDITION. 

H VII. 1. Yonbought ■noTMige'fbTQ cents,aiidame]on 
tbt IS cents ; what dia you pay f^ both P 

2. JamcH boueht & lop for 6 cents, & knife for 12 cents, 
vqd in mkBt&nd Tot S ceata ; how much did they ril come to ? 

3. Hany ajid Jamea lout Home monej ; James lost 20 
cents, and Harry 12 ; how much did both lose ? 

4. A boy lidd out 10 cents in marbles, 8 cents in quills, and 
6 cents for a elate pencil ; how much did he lay out in all ? 

5> You ^ve 40 cents for a Practical Arithmetic, 8 cents 
fi» a nder, 9 cents for an -inkstand, and lose 6 cents ; how 
much money has gone from you ? 

6. A man eave his children money in the following man- 
ner ; to his ddest 3 dollBTB, to James 5 dollars, to Thomas 
9 doQera, and to Iiis two daughters 4 dollars apiece ', how 
much did be give away P 
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7. A boy bought 20 marbles for 30 cents, 6 peaches ibr 8 
cents, and 3 apples for 2 cents ; how much money did he 
layout? 

8. A man bought a cart for 6 dollars, a plough for 2 dol- 
lars, a pair of steers for 9 dollars, and 2 acres of land fi>r 8 
dollars ; how much did he lay out in all ? 

9. How old would you be, were your age double what it 
now is ? 

10. If you had three times as many fingers and thumbs as 
you have now, how many would you have in all .^ 

11. How many quarters to an apple, or any thing ? 

12. How manv thirds to an apple, or any thinff ? 

13. If an apple, a number, or 'any thing, is oiyided into 
4 equal parts, what would one of those parts be called F 
jL One quarter, or X. 

14. In the above, if divided into 3 equal parts, what would 
one part be called ? 

15. If an apple, or any thinff, is divided into 5 equal parts^ 
what would one part be called ? Ji, One fifth, or 4. 

16. What would 2 parts be called ? A. Two fifths, or f. 

17. What would 4 parts be called ? 

18. How many parte does it take to make 5 fifths ? .^.5. 

19. How many parts does it take to make the whole ? .^.5. 

20. Why is ^ the whole ? •^, Because the whole .of the 
apple was divided into 5 equal parts ? 

21. If ^ of an apple cost 2 cents, what will a whole apple 
eoflt? 

22. If -^ of an apple cost 1 cent, what will the whole co^? 

k • ■ < 

Mte j9.^0f the two following tables, the first is to be added from left to right, 
thus, 1 and 8 are 3 ; then the next line, thus, 1 and 2 are 3, and 3 are 6 ; then the 
next line, thus, land 3 are 3, and 3 are 6, and 4 arc ten; and thus with all tlie lines. 

The second is to be added from left to right, in the samo manner. 

The learner, in reciting oithsr, is not to look on the book } the order of th« 
figuret being such aa to render it unneoeMary. 

23. Jfkat is the sum ofihefoUomng numbers 7 



18 wf . 3 

183 ^ A. 6 

183 4 ja, 10 

1 S 3 4 5 ^.15 

183456 ja.^l 

1834567 ^.88 

18345678 Jl,36 

183456789 A, 45 

18345678910 Jl.55 

1834 S67 8 9 10 11 ^.66 

JSJ4J67891DniS -«.78 



8 8 8 8 8 

3 3 3 3 3 

4 4 4 

5 5 5 



4 4 



8 3 8 8 8 8 8 

3 3 3 3 3 3 3 

4 4 4 4 4 4 4 

5 5 5 5 5 5 5 
666666666666 
77777 7 7. 77777 
88888888888 8 
999999999999 

10 10 10 10 10 10 10 10 1010 10 10 

1111 111111 1111111111 ini 

13 13 13 13 13 13 13 13 13 13 18 13 



Jt 
A 

A 
A, 
A' 
A, 
A, 



84 
30 

48 
60 
78 
84 
96 



A, 106 

A, 130 

A. 139 

A. 144 
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S4. If j- of an apple be worth 1 cent, how much is a whole 
apple worth ? 

25. If ^ of a vessel be worth 1000 dollars, how much is 
the whole vessel worth ? How much is i wortli ? 
^ 26. If you give 300 dollars for -}- of a house, how much is 
the whole house wortli ? How much is f worth? 

27. If ^ of an apple cost 2 cents, what is the whole appla 
wortli? 

28. If ^ of a factory be worth 2000 dollars, what is the 
whole worth? 

29. {16 boys, tlirowing stones at an apple-tree, beat off a 
number of apples: says one boy. My part is -j^, and 1 am 
entitled to one apple ; how many apples is f^ then ? How 
many ^ ? How many ^^ ? How many -Jf ? How many 
ii? How many If?/ 

30. 16 men caught so many fish, that they could not count 
them; a bystander told one man that his part was 100, just 
lV of the whole ; how many fish would ^^ be ? How many 
^? How many T^? How many -J^? How many -Jf ? 
How many fish did they catch in all ? , 

31. John was bom twenty years after James ; how old will 
James be when John is 21 ? 

82. When Joseph was 21, he married a wife that was 10 
years old when he was born ; how old was the wife when 
Joseph married ? 

33. How many are 7 and 9 ? 47 and 9 ? 87 and 9? 37 
and 9? 7 and 5? 27 and 5? 57 and 5? 8 and 7? 48 
and 7? 68 and 7? 58 and 7? 78 and 7? 8 and 8? 28 
and 8? 48 and 8? 58 and 8? 78 and 8? 98 and 8 ? 9 
and 9? 39and9? 59 and 9? 79 and 9? 69 and 9? 6 
and 6? 36 and 6? 56 and 6? 76 and 6? 96 and 6? 106 
and 6? 

])0r After tho manner ^f Uie last exaniplet, the pnpil ahoold btf taight 
to perform the following. Shouid he hesitate in any instance, as, for example, 
in adding 8 to 68, just say to him, 8 and 8 are 16, and he will soon see that 8S 
an'} 8 are 96, there being a 6 in both cases. By this means, if he can add any 
two nambers together, both under 10, he may be taught to add any number 
■nailer than 10 to any number larger than 10. 

^^ The following may be added by calling each finger a figure. Cara 
should bo exercised^ lest the learner give the total amount from the book, 
without making tho individual additions for himself. 

34. Add 5 twos and 5 threes together : — ^thus, 2 and 2 sre 
4, and 2 are 6, and 2 are 8, and 2 are 10, and 3 are 13, and 
3 are 16^ and 3 me 19, and 3 are *il\ vad^vt^^t^ 
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Add 5 fours, 5 threes and 5 twos together. JL 45. 

Add 5 fives, 5 fours, and 5 threes together. A, 60. 

Add 5 isixes 5 fives, and 5 fours together. A, 75. 

Add 5 sevens, 5 sixes, and 5 fives together. A dO. 

Add 5 eights, 5 sevens, and 5 sixes together. A, 105. 

Add 5 nines, 5 eights, and 5 sevens together. A, 120.^ 

Add 10 ones and 10 twos together. A 90. 

Add 10 threes and 10 twos together. W. 50. 

Add 10 fours and 10 threes together. A. 70. 

Add 10 fives and 10 fours together. .^.90. 

Add 10 sixes and 10 fives together. A, 110. 

Add 10 sevens and 10 sixes together. A, 130. 

Add 10 eights and 10 sevens together. A, 150. 

Add 10 nines and 10 eights together. A, 170. 

Q. What is this ^hich you have now been doij^ called ? 

A. Addition. 

Q. What, then, may the putting together of two or more numbers 
and finding how much they make; be called ? 

A. Addition. 

Q. What is the putting together, or collecting, of several numben, 
of the same name, or denominatimi, called T 

A. Simple Addition. 

Q. What do you mean by the same name, or denomination ? 

A. All pourds, all dollars, i^l cents, or all 
drams, &c. 

Q. How many are 20 and 30 7 What do you call the 50 7 

A* Amount. 

)^ It it thought adviRable, whenever the operation of the firat eum ia 
any rule is given, to direct the pupil, after a careful attention to the qneatioiia 
in the book, to copy the «um oa hie ilate, and firom this to answer the questions 
letpaeting the work, without looking ou the book at recitation. 

Operation by Slate illustrated. 

1. A man bought a cart for 25 dollars^ yoke of oxen for 69 
tUars, and a plough for 7 dollars. What did he give lor the 



dollars 
whole ? 

OPERATION. 

Cart, 25 dollars. 

Oxen, 6 9 dollars. 
Plough, 7 dollars. 



Q. In writing this example down, 
why do yoii place the 7 (units) mti- 
der the 9 (units) ? why not place it 
under the 6 (tens) ? 

w9. Because , if I should .the 7 units 
would become 7 tens, or 70 ; that is^ 
the 7 dolliurswould become70dollai«. 



AmouDt, 101 dollars. 

A How do you obtain the 1 in the Ana, f 
^. I mj? (unitB) and 9 (units) ue IS Qam\»l^wi^ ^ 
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(units) are 31 (uniti), or 2 tens and 1 unit, writing, the 1 in the 
uaits' place. 

Q. W hat do you do with the 2 tens ? 

A. I carry or add tliem to, the 6 (tens), in the next higher 
place, where all the tens hclong. 

Q. What is this adding of the 2 tens called P 

A. Carrying one for every ten. 

Q. How do you proceed to set the 10 in the Am. f 
, A. The 2 (tens) to carry, and 6 (tens) make 8 (tens), and the 
2 (tens) over the 6 (tens) are 10 (tens). 

From these illustrations we derive the following 

RlTLfi. 

Q. How do you write the numbers down 7 

A. Units under units, tens under tens, &c. with 
a line underneath. 

Q. At which hand do you begin to add 7 

A. The right. 

Q. If the amount of any column be 9; or less, Itow do you prbeeed T 

A. Set it down. 

Q,. If it be more than 9. what do you do 7 

A. I set down tne right-hand figure, and carry 
tho left-hand figure, or figures, to tfie next column. 

Q. Which figure would you wnte down, and which carry, in 18, 10, 
13, 36, 81, 94. 108, 68, 67, 1257 

Q. What do you do with the amount of the last column 7 

A. I set 4he whole of it down. 

Proof. Q. How do you prove the operation 7 

A, Begin at the top, and add the figures down- 
ward, in the same manner as they were added 
upwards. 

Q. what must this amount be like 7 

A, The first amount. 

More Exercises for th& Slate. 

^iCr To *Av^ ^he troable of havins^ the pupil running up continoallT to 
hii teacher to know if his sums be right, and to prevent the learner nom 
copying the answers on his slate from the book, indirect answers will be 
given Uxrough the book, when that can conveniently be done : in other cases, 
diraet answers will be given. 

2. A man bought a suit of clothes for 57 dollars, a paur of 
boots for 8 dollars, and a secretary for 38 dollars. What did he 
give for the whole ? A. 93. 

3. In an orchard, 20 trees bear pears, 54 bear peaches^and 6 
War plums. JTow many are there in the orchard ? A. 80. 

3 - 
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, 4. A man 4Knight a jbanel of flour for 10 doUars, a barrel of 
molasses for 29 dollars, and a barrel of rum for 36 dollars. How 
much did he pay f<)r all the articles ? A. 75. 

5. Jameeiwught atoae time 89 marbles, at another time 54, at 
another 60, at another 75. How many did he buy in all? A. 278. 

6. A man fives 89 dollars for } or a chaise ; how much must 
he give for the whole at that rate f A, 267. 

7. You expend for a gold watch 16p dollars, for a chaise 5225 dol- 
lars, for a .newsuit of clothes 80 dollars, and give your father 400 
dollars. How much money have you parted with in all? A, 670. 

8. If } of a vessel be worth 2265 dollars, what is the whola 
vessel worth ? A, 6795 dollars. 

9. What is tlte whole stock which a man haa in trade worth, 
tf" :| be worth 3500 pounds ? A, 14000 pounds. 

10. lFa>man own ^ of a bank, and his part cost 26000 doUarS| 
what would the whole be Worth at that rate ? A, 208000 doUam. 

,^: 11. If my neighbor should borrow of me at one time 656 dol- 
lars, at another Bs dollars, at another 9656 dollars, and at another 
5000 dollars, how much should I lend him in all ? A. 9362 dollars. 

12. A inerchant owes 617 dollars to Messrs. B. db T. C 
Hoppin, 516 dollars to Messrs. B. & C. Dyer, 600 dollars to the 
Exchange Bank, 1000 dollars to the Umon Bank; I demand 
how much he owes in the whole ? A. 2733 dollars. 

13. A merchant bought at one time 600 barrels of beef, at 
another 500 barrels, at another 416 barrels ; how many barrels 
did he buy in the whole ? A, 1516 barrels. 

14. James was born A. D. 1800 ;. what year of our Lord will 
it be when James is 37 years of age ? A, 1837. 

151 Gen. George Wa8nin£rton was bom A. D. 1732, and lived 
67 years ; in what year did he die ? A, 1799. 

16. From the creation of the world to the flood waa 1656 
years ; from thence to the building of Solomon's temple, 1336 
years ; thence to the birth of cur saviour. 1008 years : in what 
year of the world waa the birth of Christ ? ' A, Anno Mundi 4000. 

(^ In the JTfly the teacher will find all the answers to the following examples. 

(17.) (18.) (19.) (20.) (21.) 

"^ i>ollan. Drams. Dimes. Mills. Shillings. 

35 313 1646 132132 45C732123212 

64 280 0321 245123 121212121212 

^1 741 4610 521085 123412341234 

1€ 240 5386 603898 234234234234 

l^ 391 5210 789783 898768987651 



*The teacher will observe that the amounts of the several sonuf are divided 
liy 3, and the quotients given for the answers will be found in sum No. 97, 
<Mieh quotient being sot against the No. of the sam, that he ncy more readil| 
teMiftbe gum be r^t 



8IMPLB ADDITION. SI 

C^) (23.) 

Eagles. DoUan. 

2 7 113 &^2 60357 1334 56 789123456789 

311070582121 987654 321987654320 

625515374232 55443322112^334422 

813602115601 . 665544332211001133 

535126100812 77 66 55443322110011 



(24.) (25.) 

Pennyweiffhtf. Degreefl. 

96765 43 21 654210^ 459652 

98765432 13000 

9876543 852670000 

987654 895965 

98765 823245261785 

1234 12312612 

123 721 

12 21 

1 3 



. (86). 
Forlonffs. 

34 567230137954 321056513 

82130549865203156821342 

13221423001360421210050 

22843152243132002303213 

5 30 04311322411213132120 



(27.) 

A. to No. 17. 5 

.^. ANo. 1$ 655 

j9.toNo.l9. 5724 

^. to No. 20. 7 6 4 7 

jtf . to No. 21. 6114 5 326 9181 

j9. to No. 22. 852149811041 

j|. to No. 23: 1035914702588852225 

j9. to No. 24. 365 794 6 95 

./f. to No. 25. 2455404871253 

•4. to No. 26. 68422222190020371507746 



X» 



ToUl amount, 205269774325927004629731 
28. Add 8541, 1256, 3560, and 2456 together. A. t58lS. 
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29. Add 15000 doUs. 2500 dolls. 36594 dolls. 29821 dolls, to 
fftether. A, 83415 dolls. 

30. Add 11000 mills, 1100 miUs, 110 mills, and 11 miHi^ to 
{ether. A. 12221 mills. 

31. Add 555555 ounces, 3333 ounces, *66 ounces, 4444444 
ounces, and 22^ ounces, together. A, 5025620. 

32. What is the sum of the foUowingr numbers } viz. 
Twenty-five, Three hundred sixty-five. Two thousand one 

hundred and forty-five, Eighty-nine thousand, Four hundred 
eighty-five. Nine million and six. Ninety million and nine 
thousand. A, 99101026. 



SIMPIJS SUBTRACTION. 

IT Vlll. 1. George had 10 apples, and gave G of them to 
William ; how many did he have left ? Why ? A. Because 
4 and 6 are 10. 

2. Rufus, having 20 dollars, gave 12 to James ; how many 
had he left? Why? 

3. A man, owing 30 dollars, paid 20 ; how many did he 
then owe ? 

4. A man, having 100 dollars, lost 50 of them; how many 
had he left? ' 

5. A mercnant bought a piece of cloth for 120 dollars, 
and sold it for 140 dollars ; how much did he make by tlie 
bargain? ' . ' ' 

6. From 100 take 20 ; take 10 ; take 40 ; take 60 ; take 
70; take 80; take 90; take 95; take 85; take 75; take 5; 
take 15. 

7. John, having 75 apples, gave 20 to his oldest brotken 
20 to his youngest, and; 20 to his sister ; how many had 
he left? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
one pocket, and 7 out of the other ; how many had he left ? 

9. William has two pockets, both of wK'ch will hold 75 
peaches ; he has in one 15, and ih the other 45 ; how many 
more will both hold ? 

10. A boy, returning with a basket full of oranges, con- 
taining 100, and meeting his cousin by the way, gave him 
20 ; how many did he carr^ home ? 

11. Two boys were playmg at marbles ; each had 20 when 
they began \ John lost 5 ; bow many did each have then ? 
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When the unfortunate boy had lost all but 2, how many had 
Jamos won from John ? 

12. You bought 100 new marbles for fifty cents, and sold 
Peter JO for 15 cents, Harry 6 for 10 cents, and Thomas 
34 for 20 cents; how many marbles had you remaining? 
and how much more did you pay for theip than what yo« 
sold came to ? 

13. How many quarters to an apple, or any thing ? How 
many thirds? How many fifths? How many sixths? Sevenths? 

14. If you had 4 pencils, and should give away j-, how 
many would you have left ? 

15. If you had 3 cents, and should give away ^, how 
many woiud you have left ? - 

16. If you had 8 pencils, and should give away ^, how 
many would you have left? 

17. How many would you have left each time, if you 
should give away f, fi t, f» J? 

18. If you had 16 marbles, and should give away -jlgj f^, 

A' A' 1^ A' ih ih if » ^0^ °^*^y would you have left 
each time? 

Q. What is this which you have now be^i doing called ? 

A. Subtraction. 

Q. What; then, is the taking of one number from another of the 
same name, or denomination, cs?Ie i ? 

A. Simple Subtraction. 

Q. What do you mean by the same name, or denomination ? 

A, When the numbers are either all dollars, or 
all days, or all shillings, or all seconds, &c. 

Q. m Addition, you recollect that you were required to put together 
two or more numbers, to find their amount ; now it seems that we are 
to take one number from another, to find their difference : how, then« 
does Subtraction appear to differ from' Addition ? 

A, It is exactly the opposite of Addition. 

Q. What is the largest nnmber called f 

A. The Minuend. 

Q. What is the smaller number cidled f 

A. The Subtrahend. 

Q. What is that which is left after sabtractina^ called ? ' 

A. The Difference, or Remainder. 

Q. From the above, how many parts do there appear to be in ShriK 
Iraetion, and what are they 1 

A. Three — ^Minuend, SubttaVk^ti^) ^ivdi \J^S«t 
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Operation hy Slate iUustrated. 

1. A man, havinff 367 dollan, lost 134 dollars; how many 
hadheJea? 



OPERATION. 

He had 387 dollars, the Minuend. 
He lost 134 dollars, the Subtrahend, 

Had left 253 dollars, the Remainder, 



Q. In this 
example, how 
do you obtain 
the 3, 5, and 
2, in the Re- 
mainder? 

A. I say, 4 



OPERATION. 

Wa^n, 62 dollars. 
Harness, 39 dollars. 

Difference, 23 dollars. 

Pkoof, 62 dollars. 



(units) from 7 (units) leaves the 3 (units) ; 3 (tens) from 8 (tens) 
leaves the 5 (tens) -, and 1 (hundreds) from 3 (hundreds) leaves 
the 2 (hundreds.) i 

2. A man bought a wagon for G2 dollars, and a harness 
for 39 dollars; what did the wagon eost him more than the 
harness? 

Q. In this example, we have a 
little difficulty in attempting to 
subtract as before, by saying 9 
(units) from 2 (units) ; but sup- 
pose we take 1 ten from the 6 
tens, the next upper figure, which 
would leave 5 (tens), and join or 
add this 1 (ten), that is, 10 units, 
to tlie 2 units, making 12 units ) 
liow would you then proceed to get the 3 ? 
A. I would say, 9< (units) from 12 (units) leaves 3 (units.) 
Q. Now, as we took 1 ten from the 6 tens, it is evident that 
we must call the 6 tens 5 tens^ and say, 3 tens from 5 tens leave 
8 tens ; but suppose that, instead of ^making the upper figure I 
less, calling it 5, we should make tl^ lower figure one more, call 
ing it 4, what would be the result, and how would vou proceed ' 
A, I would say, 1 to carry to 3 makes 4, zxti, i vom 6 leaves 
Ifc, the same as before. 

Q. What is this taking 1 from 6, and adding U to 2, the 
upper figure, called ? 
M. Borrowing ten. 

Proof. Q. If 8 from 14 leaves 6, because 6 and 8 an 14, 
how would you proceed to prove the dpersdon ? 

j9. I add $0 (the Difference) to 39 (the Subtrahend), making 
68, an amount like the Minuend — ^therefore right. 

From these illustrations we derive the following 

RUIiE. 

Q. How do yon write the numbers down ? 

A. The less under the greater 

Q. How do jroa place units, tens, &c.1 
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A. Units under units, tens under tens, &c. 

Q. At whkch band do you be^ to subtxact? 

A. The right. 

Q. How do you subtract each figure in the fewer Use ? 

A. From the figure above it. 

Q. What do you set down ? 

A. The Difference. 

Q. If the lower figure be greater than that above it, what d* 
you do ? 

A, Add ten to the upper figure. 

Q. What do you do then 7 

A. From this amount take the lower figure. 

Q. What do you set down ? 

A. The Difference. 

Q. How many do you carry, in all cases, when the lower figure m 
greater than that above it? 

A. One. 

Proof. Q. Which numbers do you add together to prove tlie 
operation ? 

A. The Difference and Subtrahend. 

Q. What must the amount be like 1 

A. The Minuend. 

More Exercises for the Slate. 

3. A man, having 98 dollars, paid away 49 ; how many had 
Helefl? .^. 49dol^. 

4. James bought 78 marbles, and lost 29 of them; bow many 
had he left ? A. 49 marbles. ' 

5. A man paid 175 dollars for a gold watch, and 55 dollars 
•for a horse ; how much more did he ps.y for the watch than for 
the horse .i" wS. 120 dollars. 

6. A man bought a chaise for 315 dollars, and to pay fur it 
gave a wagon, worth 37 dollars^aad the rest in money ; how 
much money did he pay ? A, 178 dollars. 

7. A merchaht bought a piece of cloth, containing 489 yardsi, 
and sold 365 yards; how many yards had he left.' A. 134 
yards. 

8. If you have 30 dollars in your pocket, and owe 15 dol- 
lars, how many dollars will you nave left in your pocket, when 
your debts are paid I 

9. If vou have 3560 dollars' worth of stock, and owe 1500 
dollars, how much worth of stock will you have, after your 
debts are paid } A, 1060 dollars. 

10. America was discoyered \)y^ Qxt\%\»\^«t ^^>AT[^'QBk^>i& 
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1492; how many ye\r8 had elapsed at the time when bostilitiet 
commenced, in the revolutionary war, 1775 ? Jl. lsJ83 yeajrs. 

11. Gen. Washington was born in 1732, and died in 1799; 
how old was he .•* Ji. G7 years. 

12. William has 15 cents; ho owes Rufus 6 cents, and James 
4 ; now how many will he have lefl, afler paying Rufiis 
and James ? 

IX A merchant owes to the Exchange Bank 2365 dollars, to 
tiie Bank of North America 15000 dollars, ana his whole stock 
is worth no more than 42000 dollars ; how much wUl he have 
left, afler paying both banks ? A. 24635. 

14. If you buy 20 apples for 40 cents, and sell 15 for 35 
cents, how many apples will you have left, and how mucli will 
Uiey cost you ^. 

15. A grocer buys 560 bushels of rye for 530 dollars, and. 
sells . 200 Dushels for 400 dollars; how many bushels will he 
liave left, and what will they cost him ? A, 360 bushels, and 
tiiey cost him 130 dollars. 

16. A wine merchant bought 3600 gallons of wine ; and sold 
at one time 2400 gallons, at another 1000 gallons ; how many 
gallons has he on hand } A. 200. 

17. From 200 take 150; take 190. 

OPERATION.. 

200 200 50 
150 190 10 



50 10 60J^n5. 

ETo prevent the learner from copying hia answer from the book, th« 
iiig' examples have answers formed by adding together two acparate 
renuits. Bach of these results is, in all sach cases, however simple tlie pro- 
•e»a, given in the i?e^, which goes along with this work 

18. From 99 take 22 ; take 55. A, 121. 

1!). From 176 take 5»; take 42. A. 252. 

20. From 176 take 90; take 100. A. 162. 

21. From 1000 take 700; take 550. A. 750. 

22. From 1000 take GOO ; take 400. A, 1000. 

23. From 1500 take 1000; take 1200. A. 800. 

24. From 1500 take 900; take 350. A. 1750 

25. From 2538 take 1624 ; take 299. A, 3153. 

26. From 2538 take 999 ; take 2000. A, 2077. 

2f . From 7836542 take 7000 ; take 70. A. 15666014U 

28.' From 80000 take 79999 ; take 788S8. A, 1113. 

29. From 80000 take 5000 ; take 12345. A. 142655. 

30. From 900000 take 1 ; take 10. A. 1799989. 

31. From 900000 take 100 ; take 1000. A, 179a900. 

32. From 900000 take 10000; take 100 A. 1789900 
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33 From 1000000 take 1 ; take 10. A. 1999989. 

34 From nine million take 3. A. 8999997. 

35. From nineteen million take nineteen. A. 18999981. 

36. From forty million take one million. , A, 39000000. 



SIMPL.]^ MUL.TIPL.ICATION. 

H IX, 1. What will 3 books come to, at 20 cents apiece } 
Why ? A, Because 20 and 20 are 40, and 20 are 60 ; tliat 
is, 3 times 20 are 60. 

2. What will 3 bushels of apples come to, at 30~cents a 
bushel ? Why ? A, Because 30 and 30 are. 60, and 30 
more are 90 ; that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head ? At 
12 dollars ? At 14 dollars.^ At 18 dollars? At 20 dollars.' 
At 25 dollars ? How many are 2 times 10, then .? 2 times 
i2 .^ 2 times 14 ? 2 times 18 ? 2 times 20 'i 2 times 25 .' 

4. What will 30 yards of cloth come to, at 2 cents per 
yard ? What will 14 yards } 16 yards 1 12 yards ? 25 
yards 1 30 yards ? 60 yards? 80 yards ? How many are 
2times':J0? 14? 16? 12? 25? 30? 60? 80? 

5. What will 3 yards of cloth come to, at 10 cents per 
yard? What will 4 yards ? 6 yards? 12 yards? 20 yards? 
30 yards ? 60 yards ? 80 yards ? How many are 10 times 
3? 4? 6? 12? 20? 30? 60? 80? 

6. What will 4 oranges cost, at 10 cents apiece ? Why ? 
A^ Because 10 and 10 are 20, and lU are 30, and 10 more 
are 40 ; that is, 4 times 10 are 40. 



Q. What, then, is multiplication a quick way of performing ? 

A. Many additions. 

Q. What is the number called, which is to be added to itself, or re- 
peated several tim€s ? 

• A. -The Multiplicand. 

Q. What is the number, which shows how many times the muitr^i 
«and is to be repeated, called ? 

A. The Multiplier. * 

Q. What are both multiplier and multiplicand sometimes caHed ^ 

A. Factors, or Terms. / 

Q. What is the result, or number found by multiplying, sailed T 

A The Product. 

4 



ARITHMETIC. 

If X« When the Multiplier is 12, or less 

Operation by Slate iUustrnted, 

I How much will 4 barrels of pork come to, at 17 doPan 
a barrel ? 



OPERATION. 

Multiplicand, 1 7 dollars. 
Multiplier, 4 barrels. 

Product, 6 8 dollars. 



Q. Since 4 times 7 are the 
same as 7 times 4, we see that 
it makes no difference which 
number is considered the mul- 
tiplier : why is the 4, then, 
made the multiplier in this ex- 
ample? 

/f . For the sake of conrenience, it being the smaller number. 
Q. How do you get the 8 units in the product ? 
A, I say J 4 times 7 ^units) are 28 (umts), or 2 tens and 8 
units, writing down tne 8 units, and carrying the 2 (tst^), 
as in Addition. 

Q How do y^ou obtain the 6 ^ns) ? 

A, I say, 4 times 1 (ten) are 4 (tens), and 2 (tens), to carry, 
make 6 (tens). 

PnoOF. Q. As 3 times 17 
and 1 time 17 evidently make 
4 times 17, how can you prove 
the above operation ? 

A. I can multiply 17 by 3, one 
less than 4, making 51; then 
add 17 (the multiplicand) to 51, 
making 68 ; which, being like 
the result in the first opera- 
tion, proves the work to be 
right. 



PROOF. 



17 

3 1 less than 4, the for- 

:r7 mer multiplier. 
ol 

1 7 the multiplicand. 

6 8 like the result of the 
other operation, — 
therefore right! 

From these remarks and illustrations we derive the following 

RULE. 

Q. How are the terms to be placed. ? 

A. Th(i less under the greater, with units under 
units, tens under tens, &c. 

Q. At which hand do you beiipn to multiply 7 

A* At the right hand. 

Q. How are the figures of the multiplicand to be muhiplied by Ihe 
multiplier? . 

A, Separately. 

Q. How do you carry and write down ? 

A. As in Simple Addition 



^ 



SIMPLE MULTIPLICATION. 
More Exercises for tlu Slate. 
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% What will 125 pounds of cheese cost, at 6 cents a pound ^ 
jf . 750 cents. 

3. What will 420 pounds of pork ceme to, at 9 cents a 
pound? ./9. 3780 cents. 

4. What will 107 barrels of flour come to, at 9 dollars a 
barrel? wd. 1503 doUars. 

5. What will be the price of 8 hogsheads of wine, at 129 
dollars per hogshead ? A. 1032 dollars. 

6. A merchant sold 895 oranges, at 11 cents apiece ; what 
did they come to ? A. 9845 cents. 

7. What will 236 lemons come to, at 8 cents apiec^? At 
€ cents ? 

236 236 1888 
6 8 1416 



1416 



1888 



3304 Ans. 



])^For the uuiwera to each indindnal procesi, the teacher can oonaott 
thaA0y. 

A. 600. 
A, 13321. 
A. 18165. 
A. 979815. 
A, 1175773, 
A, 1851840. 
A. 987648. 
A, 3801732. 
A. 6566028: 
A, 86415047523. 
A, 135795074679. 
.i. 1180600065. 



8. Multiply 120 by 2 ; by 3. 

9. MulUply 1211 by 5 ; by 6. 

10. Multiply 1211 by 7 ; by 8. 

11. Multiply 65321 by 9 ; by 6. 

12. Multiply 65321 by 8 ; by 10: 

13. Multiply 123456 by 11 ; by 4. 

14. Multiply 123456 by 3 ; by 5. 

15. Multiply 345612 by 3 ; by 8. 

16. Multiply 345612 by 12 ; by 7. 
• 17. Multiply 12345006789 by 3 ; by 4. 

18. Multiply 12345006789 by 5 ; bv 6. 

19. Multiply 236120013 by 2 ; by l). 

ir XI. When the Multiplier is more than 12. 

1. There are 365 days in one year; how many are there in 
36 years? 

Q. How do jovL get '-• 2190 ? 
A. By multiplying 'nSOo .^ 6, as 

1^. How do you obtain the 1095 ? 

A, By multiplying 365 by 3, as 
before. 

Q. Now, as you have seen that 
figures increase their value ten 
times^ by being removed one place 
farther towards the left, cab you tell 
me why 1095 is so remo^^d^^«£ts5«^ 



OPERATION. 

365 days. 
36 years. 



2190 
1095 



13140 days, Ans, 

making the 5 to fall under the muftipUei ^? 
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A. Multiplying bv the 3 tens, that is, 30 units^ ^ves a prodiid 
10 times grealsr tnan if tlie 3 tens were 3 units ; hence the 5 
must be placed in the tens' place. 

To explain why you add the two products together. 

Q. What does multiplying 3G5 by 6 give ? 

A, The number of days in 6 years. 

"Q. What does multiplying 365 by 3 tens give ? 

A, As the 3 (tens) are 30 units, multiplying < by 30 will, of 
Gourse, give the number of days in 30 years. 

Q. why, then, do you add these two products together .' 

A, To get the whole number of days in 30 and 6 years, thai 
k, in 36 years. 

From this example we derive the following 

RULE. 

Q. How do you write the numbers down, and multiply ? 

A. As in IT X. 

Q. Where do you write the first figure in each product 1 

A, Directly under its multiplier. 

Q. How do you proceed next t 

A. Add all the products together as they stand. 

More Exercises for the Slate, 

2. What will 315 bushels of rye cost, at 42 cents a bushel ? 
A. 13230 cts. 

3. There are 63 ^lons in a hogshead ; how many gallons 
are there in 25 hogsheads ? A. 1575 gallons. 

4. What will 426 gallons of molasses cost, at 46 cents a 
gallon ? A. 19596 cts. 

5. If 363 men can do a piece of work in 137 days, how 
long if^ill it tahfi* one man to do the same P A. 49731 days. 

6. What win ,234 barrels of beef come to, at 15 dollars t 
barrel ? At 13 dollars a barrel ? A. 6552 dollars. 

7. If a man receive 256 cents for one day's work, how 
many centf will he receive, at that rate, for 17 days ? For 29 
days? ' .x776 cents. Tor 116 days? For 105 days? ./?. 56576. 

8 A the stage runs 9 miles an hour , how many miles will 
it run, at that rate, in 12 hours ? In 19 hours ? A. 279 miles. 
In 25 hours ? In 36 hours ? A. 549 miles. 

9. If a man save 161 dollars in a year, how much will it 
amount to in 19 years ? In 35 years ? A. 8694 dollars. 

10. Multiply 62123 by 13. A. 807599. 

11. Multiply 35432 by 14 ; by 15. A. 1027528. 

12. Multiply 65217 by 16 ; by 17. A. 2152161. 

13. MulUply 207812 by 19 ; by 21. A, 8312480. 

14. Multiply 207812 by 25 ; by 35. A, 124C8720. 
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15. Multiply 32100421 by 65 ; by 85. A. 4815063150. 

16. Multiply 32100421 by 27 ; by 33. A, 192602526a 

17. Write down one thousand, multiply it by 25, add five 
>liQusand to the product, subtract twenty-nine thousand nine 
nundred and ninety-nine from the ampunt, and see if the re 
mainder be 1. 

IT XII. When the Multiplier is 10, 100, 1000, &c. 

Q. How maiiy are 10 times 5 ? Now, if we annex a cipher to the 5, 
thus, 50, it will produce the same effect: why is this ? 

A. Because, by annexing a cipher to 5, the 5 is 
removed to the tens' place; hence the value is in- 
creased 10 times. 

Q. What effect would two ciphers have, or three ciphers, &c.? 

A. Two ciphers would remove any figure two 
places towards the left, and of course increase it 
100 times, and so on for 1000, &c. 

Rule. Q. VHiat, then, appears. to be the rule f 

A. Annex to the multiplicand all the ciphers in 
the multiplier. 

Exercises for the Slate. 

^- 

1. What will 36 b^jshels of rye oost, at 100 cents a bushel i 
A, 8600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel ? 
What will 1000 bushels f What wiU 10000 bushels .' What 
wiU 10 bushels ? A. 966570 cents. 

3. Multiply 8978 by 10 ; by 100 ; by 1000 \ by 10000 ; by 
100000; by 1000000. A, 997^45580. 

H Xm. When there are Ciphers at the Right 
Hand of either or both the Factors. 

Rule. Q. From the illustrations given, IT XII., how does it appear 
that we can multiply ? 

A. Multiply without the ciphers first, and anne.x 
them to the product. 

Exercises for the Slate, 

(1.) 
Multiplicand, 63500 

50 



3175000 
4» 



^ Q. How do you get the 3 
ciphers in the product ? 

A, There are 2 at the right of 
the muHiplicand, and 1 at thff 
right of the multiplier .makln^S^ 
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^ir Tbe Jr«y eontaini the eaUre work of the lis IbDowing enmplM ; a^tf 
•Iraflar aid \a afforded the teacher i& other put* of thif treatiie, whni tbe !«•> 
of iolnUonislongaadtediooi. * 

2. Multiply 62123000 by 130000. ^. 8075990000000. 

3. Multiply 35432000 by 256000. ^. 9070592000000. 

4. Multiply 6789354270000 by 685300. 

j9. 4652744481231000000. 

5. Multiply 78954398765 by 7S35000. 

Jl. 571235075064775000. 

6. Multiply 123466789 by 123450000. 

Ji. 152407406020500100 

7. Multiply 1234567890 by 1334660000. 

A. 1524148134278400009 



H XIV. When the Mvliiplier is a Cobiposite 

} Number. 

Q. How many are 5 times 8 ? 7 times 9 7 12 times 12 f 
Q. What are these prodttcU, 40, 63, 144, called f 

A. Composite Numbers. 

Q. What are the muhiplying numbeni, 5 and 8, 7 and 9, 12 md 12, 

called 7 

A. The Component Parts. 

Q. What are the component parts of 36 7 Of 72 7 Of 100 7 Of 
277 Of 167 Of 36? 6fl32f Of 1447 

Q. What, then, is the product of any two numbers called 7 

A. A Composite Number. 



1 . What will 14 barrels of flour cost, at 8 dollars a barrel ? 

Q. What does multiplying 
8 dollars by 7 barrels give ? 

A, The price of 7 barrel at 
8 dollars a barrel, making 56 
dollars. 

^. How much more will 14 
barrels cost than 7. barrels? 

A. 2 times as much as 7, 
that is, 2 times 56, making 118 
dollars. 



OPERATION. 

8 dollars. 
7 barrels. 

5 6 dollars. 
2 times 7 are 14. 



112 dolI-jTs, An%, 

Rule. Q. How, then, would you begin to multiply 7 

An By one of the component parts first. 

Q. What would you multiply this product by 7 

A. By the other component part. 



I 
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Mere Exercises for the Slate. 

2. Yfhai will 36 htmdred weight of sugar cost, at 29 dalhirs 
% Auudied ? jS. 1044 dollars. 
5. MuHiply 3065428 by 35. A. 107289980. 

4. Multiply 4078945 by 96. A. 301578720. 

5. Multiply 18934 by 108. A. 2044872. 

6. Multiply 45678 by 144. A, 657763S>. 



SIMPLE DIVISION. 

t XV. 1. If you divide 12 apples equally between two 
boys, how many will each have ? rfow many times 2 in 12, 
then ? Why ? A. Because 2 times 6 are 12 ? 

2. How many oranges, at 8 cents apiece, can you buy for 
48 cents ? For 96 cents ? How many times 8 in 48 ? 8 
in 96.? Why? 

3. A man bought 8 lemons for 80 cents ; how much did 
he give apiece.? How many times 8 in 80? Why, or 
proof ? 

4. How many gallons of brandy, at 3 dollars a gallon, can 
be bought for 36 dollars .? For 60 dollars ? For 90 dollars? 
For 300 dollars? Why? 

5. Pour boys found a ba^ containing 48 silver dollars ; 
how many will they have apiece, if it be divided equally? 

6. When oranges are 2 cents apiece, how many will 8 
cents buy? Will 16 cents buy ? WiU32i?ents? Will 36 
cents ? Will 48 cents ? Will 100 cents ? 

- 7. If you pay 9 cents for one pound of sugar, how ma j 
pounds can you buy for 45 cents.* For 54 cents ? For liW 
cents ? 

8. How much is one half (4) of 4 ? Of 8 ? Of 16 ? Of 
20? Of24? Of^? OflOO? OfSOO? 

9. Harry had 16 apples, and gave one half (4) of them to 
Thomas ; how many chd Thomas receive ? 

10. How much is one third (J) of 6? Of 24 ? Of 30 ? 
Of 36? 

n. Howmuchisonehalf(J)of8? One tliird (J) of 24? 

One fourth (i) of 16? One fifth (|) of 35 ? One sixth (i) 
<)€ 24? One seventh (|) of 35? One eighth (|) of 56' 
One ninth (J) of 108? One twelfth (iV) of 144 ? 



\ 
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12. How many times 4 in 40? 3 in 00? 5 in 100? 6 
in 1200? 8 in 480? 



Q; What is this method of finding how nuuiy times one number it 
contained in another, or of dividing a number into equal parts, called 7 

A. Division. 

Q. What is this method of finding how many times one number ift 
contained in another of only one name, or denomination, called 1 

A. Simple Division. 

Q. What is the number given to divide by called f 

A, The Divisor. 

Q. What is the number to be divided called 7 

A. The Dividend. 

Q. What is the number of timeafthat the divisor is contained in the 
dividend called 7 

A. The Quotient. 

Q. What is that which is sometimes left after dividing, or ailer tb« 
operation is performed, called 7 

A. The Remainder, which must always be less 
than the Divisor. 

Q. Of what name, or denomination, is the remainder 7 

A. The same as the Dividend. 

Q. If ^our dividend, for instance, be ounces, what will your re 
mainder be ? 

A, Ounces. 

Q. How many times 4 in 40 7 and why 7 

Q. From this example, what does Division appear to be the oppo 
siie of 7 « 

A^ Multiplication. 

Q. James, having 12 I n nratiffA* 

oranges, was desirous of * oranges 

dividing them equally One to each makcs 4 

amonjgf his 4 little sisters, 
tod. m order to do this, 
he handed them at first 
one apiece; how many 
hjid he left 7 

Q. When he handed 
Item another apiece, how 
manv had he left ? 

Q. When he handed 
them one more apiece, 
how mauy had be left 7 

Q. From these illustrations, how docs it appear that a number m^y 
De divided into equal parts 7 

A. By SuDtraction, 



1st time he had 8 left 

One to each makes 4 

2d time he had 4 left. 

One to each makes 4 

3d time he had left 
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Q. How many times did Ja^es g* .eto each of his sisters an oradife 
ftpiece ? 

Q. Ho^ many times did you subtract ? 

A, Three times. 

Q. How many times 4 in 12 ? 

Q. By tkis we see tfaat the quotient represents the number of sob- 
tractions : now, if the quotient were 4000, how many times would it be 
necessary to take the (nvisor from the dividend to perform Divisi(» by 
{Subtraction ? 

A. 4000 times, 

Q. What; then, is Division a quick way of performing? 

A. Many subtractions. 



SHORT DIVISION, 

If XVI. Q. What is Short Division ? 

A» When the divisor is 12, "or less. 

1. How many oranges, at 3 cents apiece, may be bought for 
657 cents ? 



OPERATION. 

Dividend. 
Divisor, 3)657 cents. 

Quotient, 219 oranges, Ans, 



Q. How do vou ob- 
tain the 2 (hundreds) in 
the quotient? 

A. I be^in on the leA 
of tlie dividend, and 
say, 3f the divisor, is 
contained in G (hun- 



dredfi^ 2 (hundreds) times, Utai is, ^ times, writing the 2 
(hundreds) down under the 6 (hundreds). 

Q. Ho^ do you get the 1 (ten) ? 

Ji, 3 in 5 (lena) f time, and 2 (tens) left. 



Q. What do you do with tlie 2 which is left? 
j9. I join, or carry it as 2 tens, that is, 20 units, to 
making 27. 

Q. How do you proceed to get the 9, then ? 
j9. 3 in 27, 9 times. 



tlie 7 units 



PROOF. 

Quotient, 219 
Divisor, , 3 

Oiyidend, 657 



Q. How many Unies 6 in 30, and 
why? 

$. How, then, would you proceed 
to prove the foregoing example ? 

^. I would multiply 219 (the quo- 
tient) by 3 (the divisor), making 697 
(the dividend)— therefore right. "* 
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From t]ie illustrations now given, we derive the toilowiitg 

Q. Al which Iiand of the dividend do you place the divisor ? 

A, At the left. 

Q. How many figures do 3'oo take first 7 

,A, Enough to contain the divisor once, or more. 

Q. What do you set down underneath ? 

A, The quotient. 

Q. If there should be a remainder, bow woukl you proceed 7 

A. I join or carry it to the next figure of the 
dividend, as so many tens. 

Q. For example, suppose 3 remain, and the next figure be 8, hew 
would you say 7 

A, I would say, 3 (to carryj to 8, makes 38. 

. Q. How do )rou proceed if the divisor oe not contained in the next 
figure of the dividend 7 

A, Write a cipher in the quotient, and join this 
figure to the figure next to it, as so many tens. 

Proof. Q. Wliich terms do you multiply together to piove Uie 
operation 7 

A, The divisor and quotient. 

Q. What is to be done with the reivainder, if there be any 1 

A. Add it to this produ#*.t. 

Q. What must the amount be like f 

A:' The dividend. 

More Exercises fo** the Slate. 

2. Rnfus divided 4S oran^s ei>'a!l> between his t^o little 
brothers ; how many had they apiece? jC 21. 

3. If 3 bushels of apples cost ii&O o>?nt8, how much i# that a 
bashel.' j9.^ 120 cents. s 

4. How many months are there in 452 wc^ks, ibere leing 4 
weeks in each month P .^.113 months. 

ft. A man, having 416 dollars, laid them ali ou. ii. cider, at 4 
dollars a barrel } how much cider did be buy .' j9. 104 barrels. 

6. A man bought 6 oxen for 318 dollars ; bow n^ek ditl be 
pay a head ? ^. 53 dolhirs. 

7. How much flour, at 7 dollars a bajiel, can be boof h^ for. 
IS12 dollars ? A. 216 barrels. 

8. At 8 cents apiece, how many oranges will 8896 cents buy* 
A. 1112 oranges. 

9. At 10 dollars a barrel, how nikny barrels of floitr may be 
boiiffht for 1720 dollars t A. 172 barrels. 

m. 12 m^n by contraci are to receive 1500 doUurs for a job 
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11. X men, traain^ in companyj^gamea '4^i 
much was each man s part? j9. 12& dollars. 

12. At 3 dollars a barrel, how many barrels of pork can be 

bought for 5463 dollars ? w^. 1821 bbls. 

JVoCe. — The total remainder ia lound by addinf tofeth^r what remains after 
4ich operation. 

13. Divide 256587 by 2. 

14. Divide 378567 by 2 ; by 3. 

15. Divide 278934 by 2 ; by 3. 

16. Divide 256788 by 3 ; by 4. 

17. Divide 256788 by 5 ; by C. 

18. Divide 65342167 by 4 ; by 5. 

19. Divide 65342167 by 6 ; by 7. 

20. Divide 523467898 by 4 ; by 6. 

21. Divide 523467898 by 7 ; by 8. 

22. Divide 2653286 by 7 ; by 8. 

23. Divide 2653286 by 9 ; by 10. 

24. Divide 52345 by 9 ; by 10. 

25. Divide 52345 by 11 ; by 12. 
Q. The operation, thus far, has been carried on partly in the 

mind, and peully by writing the numbers down ; but of^ntimes 
the divisor will be too lar^ to be thus performed. When, there- 
fore, we write the operation oat at length, what is the process 
called ? 
^^ Long Division. 



A. 128293, 1 rem. 
A, 315472, 1 reiA. 
A. 232445. 
A, 149793. 
A. 94155, 3 rem. 
A. 29403974, 5 rem 
A, 20224956, 3 rtnn. 
A. 218111623, 6 rew. 
A. 140214615, 4 rem 
A. 710700,' 12 rem. 
A. 560137, 11 rem. 
A. 11050, 6 rem: 
A. 9120, 8 rem. 



^.ONG DIVISION. 

If XVII. 1. A man, dying, left 957 dollars to be divided 
•qually among his 4 sons'; what was each son's part f 



Long Division. 
OPERATION. 

Dividend. Quotient. 
Divisor, 4)957(239i 

8 

Ti 

12 



37 
36 

"1 



Short Division.^ 
OPERATION. 
4)957 

2 3 9 i Quotient. 

Q. As Long and Short 
Division are exactly alike, 
except in Short Division 
'the whole o])eration is not 
written down, to be^in, 
then, in Short Divisj/nn, 
we should say, 4 in i>, 2 
times, and 1 over. This 
we dVwiCi^ct Vs^ ^K^wx^viw 



i 
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the mind, 4 times 3 aie 8, and 8 from 9 leaveB 1. Now, to 
exprcM in figureg this operation, we may write the nnmben 
where we please : where, then, for the sake of convenience, 
may tlie 2 (times the quotient fi^re) be placed ? 

A. At the right hand of the dividend ? 

Q. We are next to say, 4 times 2 are 8 : this 8, you know, 
must be subtracted from 9 : where would it be convenient to 
j/lace the 8? 

^. Under the 9. 

Q. BjT taking 8 from 9, we have 1 remaining, which we 
should, in Short Division, carrv or join to 5, the next figure of 
tJie dividend; how ca^i we do this now ? 

^. By joining or bringing down the 5 to the right hand of the 
1, making 15. 

Q. How do you get the 3 in the quotient ? « 

J. I say, 4 in 15, 3 times. 

Q. How do you proceed next ? 

,-i. I Bay, 3 times 4 are 12 ; and 12 from 15 leaves 3. 

Q. What do you do with the 3 ? 

«9. I bring down 7 of the dividend to the right hand of the 3, 
making 37. 

Q. How do yon get the 9 in the quotient .' 

//. I say, 4 times 9 are 36, and subtracting 36 from 37 leaves 
I, remaindeir. 

Q. 1 1 now appears that each son has 239 dollars, and there is 
) dollar still remaining undivided : to explain the division of 
tills, toll me how many quarters there are in a dollar. 

.1. Four. 

Q. Now, as there are 4 sons to share equally this dollar, how 
much ought each son to have P 

//. 4) or one quarter of a dollar apiece. ^v 

Q. In this expression, i, we use the remaiilaer, 1, and the di- 
visor, 4 : how, then, may Division be cirried out more exactly ? 

Ji. By writing the. divisor under th i remainder, wit^ a line 
between. 

From these remarks and illustrations we derive the following 

RULE. 

Q. How do yoM begin to dmde ? 

A, As in Short Division. 

Q. How many steps are there ? 

A. Four. t 

Q, What arc they? 

A, 1st. Find how many times ; 2d. Multiply; 
M, Subtract ; 4th. Bring down. 

\Q. ^V^here do you write the quolieat ? 
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A» At the right hand of the dividend. 

Q. In performing the operation, whenever you have snbtrseted, 
vhat niiist the remainder be less than ? 

A. Than the divisor. 

Q. When you have brought down a figure, and the divisor is not 
Matained in the newxiividend thus formed, what is to be done ? 

A. Place a cipher in the quotient, and bring 
down another figure; after which divide as before. 

Pkoof. Q. How do you prove the operations ? 

A. As in Short Division. 

More Exercises for the Slate, 

2. A man wishes to divide 626 dollars equally among 5 men } 

h6w many will that be apiece ? ^, 125^ dollars, or 125 dollars 
and 20 cents. 

3. There are 7 days in one yeeek ; how many weeks are there 

in 877 days? j9. 125^ weeks. 

4. A man, having 5520 bashels of corn, wishes to put it into 
bins, each holding 16 bushels ', how many bins will it take ? 
A. 345 bins. 

5. Four boys had gathered 113 bushels of walnuts ; in divid- 
ing them equally, how many will each have ? A. 284 bushels. 

t». If a man is to travel 1201 miles in 12 months, how many 

is that a month .^ A. 100^^ miles. 

7. If 1600 bushels of corn are to be divided equally among 40 
men, how^many is that apiece .' A. 40 bushels. 

8. 27000 dollars are to be divided equally among 30 soldiers ; 
how many will each have ? A. 900 dollars. 

9. The salary of the president of tlie United States is 25000 
dollars a year ; how much is that a day, reckoning 365 days to 

the year } A. 68^1^ dollars. 

10. A regiment of soldiers, consisting of 500 men, are allowed 
1000 pounds of pork per day ; how much is each man's part ? 
An 2 pounds. 

11. James says that he has a half bushel that holds 27000 
beans ; how many will that be apiece for 9 boys, if they be 
divided equally? How many apiece for 27 boys? A. 4000 
beans. 12. For 36 boys ? For 54 boys ? A, 1250 beans. 

13. Divide 29876543 by 18. A. 2898195A. 

14. Divide 6283459 by 29. A. 216671. 

15. Divide 37895429 by 112. A. 338352Tf f 

16. l>ivide 29070 by 15 ; by 18. A, 3553. 

17. Divide 29070 by 19 ; by 17. A, 3240. 

5 
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18. Divide 103C8 by 27 ; by 36. Ji. €72, 

19. Divide 10368 by 54 ; by 18. Ji. 768. 

20. Divide 2688 W 112 ; by 224. Ji. 36. 

21. Divide 10144Si075 by 40^. Ji. 25208. 

IT XT ill. . When the Divisor is a Compositb 

Number. 

Q. 1. Bought 20 jrards of cloth for 80 dollars ; how much was that 
a yard ? Now, as 2 times 10 are 20 (a composite number), it is plain 
that, if there had been but 10 yards, the cost of 1 yard would be 8 doW 
lars, for 10 in 80, 8 times; but as there are 2 times 10 yards, it is evi- 
dent that the cost of 1 yard will be but one half (J) as much : how much, 
then, will it be T 

Rule. Q. What, then, appears to be the rule for dividing by a 
composite number 7 

A. Divide by one of its component parts first, 
and this quotient by the other. 

Exercises for the Slate, 

OPERATION. 



2. Divide 1152 dollars among 
24 men. 

3. Divide 2520 by 63. Jt. 40. 

4. Divide 5040 bv 28. ./9.180. 
By 15. ./J.336. By 24. ./3.210. 
By 84. ./9. 60. By 35. ^.144. 
By 72. ja. 70. 



4)1152 4timea6 

' are 24. 

6)288 



Ans, 48 dollars. 

t XIX. To DIVIM BY 10, 100, 1000, &c. 

Q. In IT XII. it was observed, that annexin«' 1 cipher to anj^ num> 
ber multiplied it by 10, 2 ciphers by 100, Slc. Now, Division bein^ the 
reverse of Multipfication, what will be the effect, if we cut off a cipher 
at the right of any number t 

A, It must decrease or divide it by 10. 

Q. What will be the eflect, if w^ cut off two ciphers ? 

A, It will be the same 83 dividing by 100. 

Q. Why does it have this effect ? 

A, By cutting off one cipher or figure at the 
right, the tens take the unit?' place^ and hundreds 
the tens' place, and so on. 

Rule. Q. What, then, is the rule for dividing by 10, 100, &c.f 

^ A, Cut off as many places or figures at the right 
hand of the dividend, as there are ciphers in the 
divisor. 
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Q. What are the fibres cut off? 

A, The remainder. 

Q. What are the other figures 7 

A, The quotient. 

Exercises for the Slate, 

1. A prize, valued at 25536 dollars, is to be equally divided 
among 100 men ; what will be each man's part? 

OPERATION. 2. Divide 1786582 hj 10000. Ji. 

^ O O t .5 o 3 j).^j^g 87653428 by 10 j by 100 ; 

by 1000; by 10000; by 100000; by 
1000000. ./?., Remainder to each, -^i 



2 5 5 ^6^ dollars. 

T^' iftftSr' T^^^, tift)W^» ^MA^. Quotients, total, 
9739257. 

IT XX* When there are Ciphers at the Right 

Hand of the Divisor. 



1. Divide 4960 
dollars among 80 
men. 



OPERATION. 

8 times 10 are 8 1 ) 4 9 6 1 



62 dollars. 



Q. In this example, we have a divisor, 80, which is a com 
posite number ; (thus, 8 times 10 are 80 ;) how, then, may w« 
proceed to divide by 10, one of the component parts ? 

Ji. By cutting on one place at the right hand of the dividend, 
as in IF XIX. 

Q. How do ^ou obtain the 62 } 

A, By dividing the 496 by 8, as usual. 

Rule. Q. As any number, which has a cipher or ciphers at the 
r^t, can be produced by two other numbers, one of wnicb may be 
eitlier 10, 100, 1000, &c., bow, then, would you proceed to divide w, > 
there are ciphers at the right of the divisor 7 

A. Cut them oiT, and the same number of 
figures from the right of the dividend. 

Q. How do you divide the remaining figures of the dividend f 

A, As usual. 

Q. \Vhat is to be done with the figures of the ^vidend which are 
intdff? 

A' Bring them down to the right hand of the 
remainder. 
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I Exercises for the 8kUe, 

^. How many oxen, at 30 dollars a head, may be bought for 
38040 doUars? Ji. 1268. 

3. Divide 783567 by 2100. Jl. ^f^ rem. 

4. Divide 2082784895876 by 1200000, J9. ^Uhr rem. 
6. Divide 7942851265321 by 12500000. Ji. iVW^Wr rem 
6. Divide 18515952875 by 112000. ^. y^y^ro rem 



Miscellaneous Questions on the foregoing, 
Q. What is the sabject which you have now been attending to called t 

A. Arithmetic. 

Q. From what you have seen of it, how would you define it ? 

"^A. It teaches the various methods of computing 
by numbers. 

Q. What rules have you now been through 7 

A. Notation or Numeration, Addition, Subtrac- 
tion, Multiplication, and Division. 

Q. How many rules do these make 7 

Q. What are these rules sometimes called 7 

A. The fundamental rules of arithmetic 

Q. Why 7 

A. Because they are the foundation of ail the 
other rules. 

Q. To denote the operation of those different roles/we have cerlam 
characters ; what is the name of these characters 7 

A. Signs. 

Q. What do two horizontal strai^t lines signify ; thus, 100 cents as 
I dollar 7 

A. Equal to ; as, 100 cents =;= 1 dollar, read, 
100 cents are equal to 1 dollar. 

Q. What does a horizontal line crossing a perpendicular tell you p 
^; thus,6 + 10»il67 

Ai To add ; thus, 6+10=16, read, 6 and 10 
are 16. 

Q. What else does this sign denote 7 

A. A reminder after dividing. 

Q. Wliat does one horizontal stra'^ht line tell you to do> thot, 
$ — $s^2 J 
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A, To subtract ; thus, 8 — 6 = 2, read, 6 from 
8 leaves 2. ^ 

Q. What do two Uii«s, crossmg eiMsh other in the fonn of the Ro^ 
men letter X, tell you to do 3 thus, 6 X 8 = 48 ? 

A. To multiply ; thus, 6 X 8 = 48, read, 6 times 

8 are 48. 

Q. What does a horizontal line, with a dot above and below it, t^ 
you to do ; thus, 8 -^ 2 ^4 ? 

A. To divide ; thus, 8-7-2 = 4, read, 2 in 8, 
4 times. 

Q. By consulting IT XVII. you will perceive that Division may be 
represented in a diTOrent manner ^ how is this done T 

A. By writing the divisor under the dividend, 
with a line between them ; thqs, f = 2, read, 4 in 
8, 2 times. 

Q. What does -^signify, then? ^signify? ^? ^1 -^^T 

JLet me see you write down on the slate the signs of Addition, Siilb 
traction, Multiplication, and Division. 



Perform the following examples pn the slate, as the 

> sigas indicate. 

1,. 87834 + 284 -hG5 + 32 + 100=88315,-3115. 

2. 876345723— 267001345 =609344378, j«n5. 

3. 692784178 X 27839421 = 19286721529249338, JSns 

4. 202884150-5-4025=50406, .^fw. 

5. 2600— 600 =2000 + 1828 = 3828, -3fw. 

6. 3600— 400 = 3200X4 = 12800, ./??w 

7. -^^F^ = 20000, -3?w. 

8. JJA_f.i^ = 18,./?»w. 

d. aoii + i^ + 4^ + j^+^a_28,.^n,. 

10. What is the whole uumher of inhabitants in the world, 
there being, according to Hassel, in each grand division as fel- 
lows ; — in 

Europe, one hundred and eighty millions ; 
Asia, three hundred and eighty millions ; 
Africa, ninety-nine millions ; 
America, twenty-one millions ; ' 

Australasia, Slc. two millions ? A^ 

5^ 
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11. What wa4 the number of inhabitants in the ib^owing 
New England towns, in 1820, there being in 

Portland, v 8^581; Boston, 43^; 

Portsmoath, 7,327; Providenee, 11,767; 

Salem, 12,731; New Haven, 8,327? 

A, 92,031. 

12. "^^at was the number of inhabitants in the following 
towns, there being in 



ew York, 123,706 

Philadelphia, 108,116 

Baltimore, 62,738 

Washington, 13,247 

Albany, 12,630 



Norfolk, 8,478; 

Richmond, a 12fifft ; 
Charleston, 24,780; 
Savannah, 7,523; 

New Orleans, i^,176? 
Ji, 400,461. 

13. How many more inhabitants were there in New York 
tlian Philadelphia? Philadelphia than Baltimore? Baltimore 
than Boston ? Boston than New Orleans ? New Orleans than 
Charleston? Charleston than Albany? Albany than Provi« 
dence ? Providence than New Haven ? A. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost; 
What wiU 800 bushels ? Jl. 61466 cents. 15. What will 2970 
bushels ? What 8900 bushels ? A, 866510 cents. 

16. James had 37 cents, William 10 times as many as James, 
Rufus 15 times as many as William, Thomas 26 times as many 
as Rlffus, Harry 45 times as many as Thomas, and Stephen 
24 times as many as Harry; how many did they all have? 
A. J 62487757. 

17. There are 60 minutes in one hour ; how many hours are 
there in 120 minutes ? In 4800 minutes ? A.S2 hours. 18. In 
] 72800 minutes ? In 1036800 minutes ? A. 20160 hours 
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Y XXI. Repeat the 

TABLE. 

' 10 mills (m.) . . . . mte . . . 1 cent : . . . . ■ign ct. 

10 cents make ... 1 dime . . . . itgn di. 

10 dimes nwi* ... 1 dollar . . . . ■tgn $. 

10 dollars mtka ... 1 eagle . . . . mgn "E, 

1. At 10 mills a yard, how many cents will 4 yards of cjoth 
cost? Will 6 yards? WiU 8? 
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2. How many mills are 2 cents ? 3 cents ? ' 4 cents ? 5 
cents? Scents? 12 cents? 

3l How many cents axe 2 dimes ? 5 dimes ? 6 dimes ? 
7 dunes ? 11 umes ? 

4. How many dimes are 2 dollars? 5 dollars? 7 dol^ 
lars? 10 dollars? 12 dollars? 

5.' How many eagles are 20 dollars ? 30 dollars ? 40 dol- 
lars? eOdoUars? 80 dollars?. 100 dollars? 120dollaxB? 

Q, How many cents are 4i pence ? ^. 6}. 

Q. How many cents are 9 pence ? •^. 12}. 

Q. How many cents are 18 pence, or i of a dollar? 

How many cents is i of a doUar? A. 50. 

K How many cents is | of a dollar? A 75. 

f. How many cents is one dollar? . *$^ 100. 

K How many cents is a pistareen ? \»A, 20;^ 

K How many cents is half a pistareen ? A. 10. 

|. How many 9 pencea in a dollar ? A. 8. 
[. How many 4 pence-halfpenniee in a doUar ? w9. 16. 

6. You buy 4 yards of cloth for $1, and give the shop- 
keeper two fifty-cent bits ; how much' change must he give 
you? 

7. You buy some calico to the amount of 17 cents, and 
give the clerk a pistareen ; how much change must he 
give you? 

8. You give a j^stareen for 1 fish ; how many cents must 
you give for 2? For 3? For 5? For 7? For 9? For 12? 

9. What will 2 yards of ribbon come to in cents, at 4} 
pence a yard ? At 9 pence ? At i of a dollar ? At i a dol- 
lar? At I of a dolif ;^ 



Q. What is the eoin pf the United States called ? 

A. Federal M6ney. 

Q. When established? 

A. A. D. 1786. 

Q. By what authority 7 

A. Confess. 

Q. Which IS the money unit? 

A. Dollars. 

Q. What place do dollars occupy, then ? 

A. The place of units. 

Q. How are dollars distinguished from dimes, cents, and miBs f 
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A. By a eomma, or separatrix, at the right of 
dollars. 

Q. MThat are the figure! on the left of dollara 7 

. A. Eaeles. 

Q. What iSvthe first figfore on the right of dollan Y 

^. Dimes. 

Q. What is the second figure f 

A. Cents. 

Q. What is the thiid figure T 

A. Mills. 

Q. How many of these coins are real T 

A. Four 

Q. Name them. 

A. The eagle, the dollar, the dime, and the 
cent. 

Q. Which is a gold coin T 

A. The eagb. 

Q. Wltzch are the silver coins ? 

A. The dollar and the dime. 

Q. Wliich is a copper coin 7 

A. The cent. 

Q. Which is imaginary 7 

A. The mill, as there is no piec^ of money of 
that denomination.^ 

Q. "What are all the denominations of Federal Money 7 

A. Mills, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in accounts, and 
what are Chey 7 

A. Three ; dollars, cents '7'^ mUls. 

Q. What are dollars and eagles called in accounts 7 

A. Dollars. 

Q. What are dime^ and cents called 7 

A, Cents. 

JVoCe. — ^Tho namei of coina leu than a dollar ezpreu their value. Mill it 
eontracted froin Mille, the Latin for tkouBondi Cent fVom CSmCKm, the Latin 
fiMT Aimireif and Dime from Disme, the French for tenUL 

Q. What does this character, 5; plsiced before numbers, denote 7 

A. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, Jkc, increasing firmn 
right to left like whole numbers, it follows that any question in ^dera) 

^ 

* There are, however, half eaglet, and half dimea, real coint 
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Money may be performed as in whole numbers ; also that dollars, cents, 
and mills, may oe called either all mills, or all cents and mills; thiit, 
4 dollars, 25 cents^ and 5 mills, may be read^ 4256 mills, or 425 cents 
and 5 mills ; but, m order for this, it will sometimes be necessary to 
write ciphers between the different denominations; when, then, the 
cents are less than 10, where must a cipher be placed in writmg cents 
with dollars 7 

A. Between the cents and dollars. 

Q. V Jy is this ? 

A. Because, as 100 cents make 1 dollar, cents, 
of course, occupy two places ; hence, when the 
cents are less than 10, they must occupy the 
units' place of cents, and a cipher the tens' place 
of cents. 

Q. In writing down mills with dollars, when there -are no cents, 
how many ciphers must you place between them and dollars t 

A. Two. 

Q. Why! , 

A, Because, as there are two places for cents, 
when there are no cents, these places must be 
filled with ciphers. . 

Q. How are 2 dollars and 5 mills written down, then T 

A. $ 2,005. 

Q. How are 3 dollars and 2 cents written down, then T 

A. $ 3,02. 

Q. How are 7 dollars and 8 mills wntten down f 

A. $ 7,008. 

^. How are 9 dollars and 1 cent written down t 

A. $ 9,01. 

Q. How arc 1 dollar, 1 cent, and 1 mill written down T 

A. % 1,011. 

Q. How are 20 dollars and 60 cents, written down ? 

A. $ 20,50. 



REDUCTION OP FEDERAL ' MONEY. 

f XXII* Q. What w«ii]dl you call the cLanging of nnauew 
ffOB one name, or denomination, to another, retainmg^ the same value ; 
ai, 200 cents into 2 dollars f 

A. Reduction 



i 
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RTJIiE. 

Q. How many mills in 1 cent 1 In 8 cents 7 In 9 cents f 
Q. What, then, do vou multiply by, to bring cents into miilf 1 

A. Multiply by 10 mills, that is, annex one 
cipher. (See IT aIL) 

Q. How many cents in 20 mills T InGOmilte? In 80 mills f 
Q. What, then, would you divide by, to briuf mills into cents ? 

A. By 10 mills ; that is> cut oft the right-hand 
figure. , 

Q. How many cents in 1 dollar ? Jn 2 dollars f In 8 dollars 7 
Q. How many ciphers, then, do you annex to dodiirs, to brings tbenb 
into cents 7 

Q. How many dollars in 200 cents ? In800cMMt7 
Q. How many figures, then, would you cut off, t» bring cents iaio 
dollars 7 

. Q. As annexing two ciphers to dollars brio|;8 ttuita into cents, and 
one to cents brin^ cents into mills, how manv ciphen, tCien, woula yon 
annex to dollars in all, to bring them into milut 7 • 

A. Three. ^ 

Q. How many mills, then, in 2 dollars 7 In 8 d«l9w« 7 
Q. How many figures would you cut off, to bruig milh f-^k into 
doUdrs 7 

A. Three. 

Q. How many dollars in 2000 mills 7 In 5000 mb.t 7 

Exercises for the Slate, 

1. Reduce $ 2, 1 c. 1 m. to mills. ^. 201)2 i£.11i. 

2. Reduce $ 3, 75 c. to mills. ^, 3750 MiJk, 

3. Reduce $20, 6 c. to mills. Ji, 20060 rtxCU 

-: J.2wf» «UW 

4. Reduce $ 8, 25 c. 8 m. to mills. 

5. Reduce $ 4, 28 c. 1 m. to mills. 

6. Reduce i 480, 6 c. to mills. 

7. Reduce $48 to mills. A, 5406^9 &iu26. 

8. Reduce 7680 mills to dollars. 

9. Reduce 186&^ill8 to dollars. 

10. Reduce 172»ll!bts to dollars. 

11. Reduce 1189 cents to dollars. A. $23, to e. 5 ki 

12. Reduce 1 260 to cents. 

13. Reduce i 130 to, cents. 

14. Reduce $ 2, 45 c. to cents. 

15. Reduce $ 24,06 c. to cents. j9. 416^1 iCDtv. 

16. Reduce IS^i nU, to dollars. 

17. Reduce 137^ cts. to dollars. 

18. Reduce 1212^ cts. to dollars. 

10 Reduce 12000 ctn todoUacB. Jl. f 146, V^ c 6 m. 
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ADDITION OF FEDERAL MONEY. 

% XXlii* 1. What will 20 pencils come to, at 5 cents 
fbr 10, and 10 dimes for 10 ? 

2. What is the sum of 50 cents and 5 dimes ? 

3. What is t&e sum of 6 cents, 12 cents, 20 cents, and 2 
dimes ? 

, 4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime for a slate, how much do they all come to ? 

I ' 

Q. What is this, which you have now been domg, called 7 

A. Addition of Federal Money. 

1. A man bought a wason for ^32,50, a harness for $15^, 
aud a whip for ^l , 8 c. ; wnat did tne whole cost ? 

Q. How do you perform this opera 
tipn?* 

A, 1 place dollars under dollars, 
cents unaer cents, adding as in Sim- 
ple Addition. 

Q. Why is there a cipher placed 
between the $1 and 8 cents ? 

A, Because the cents are less than 
Ans. $48,78 lo. 

From the preceding remarks we derive the followin|r 
Q. How do you write down cents, dollars, &c.? 

A. Cents under '^ «;nts, dollars under dollars, &c. 

Q. How do you ad** / 

A. As in Simple Addition. 

Q. Where is tlie separatrijc to be placed 7 

A. Directly under the separating points above. 

More Exercises for ike Slate. 

2. What is the amount of 3 dollars 2 cents, 2 dollars 5 cents, 
7 dollars 8 cents, 9 dollars 1 cent, 1 dollar 1 cent 1 mill, and 20 
dollars 50 cents? w9. $42,671. 

3. Bought a chaise for $126,18, a watch for $280;35, a coach 
for $850,62, a hat for $6^0, and a whip for $2,98: how much 
did all these articles come to ? A. $1266,53. 

4. Bought a cap for $7,50, a coat foe %12)l^^^^nScL ^ >S^ 



OPERATION. 


$. 


cts. 


32 


,60 


15 


,20 


1 


,08 
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■tockingti for $1,62. and a cane for $2,87; what was the cost of 
the whole ? A. $24,17. 

5. If I ^re ten dollars one cent for a cart, fifty dollars for a 
joke of cattle, seven dollars twenty cents for a plough, sixty- 
five dollars for a horse, thirty-seven dollars fifty cents for Bomc 
hay, how much will all these come to? A. ^169,71. 

6. If ^ of an orange be worth 2 cents, how much is | worth •' 
How much is a whole orange worth ? 

7. If I of a vessel be woru $25000,50, what is the whole ves 
sel worth ? A. $75001,50. 

8. If ^ of a vessel be worth $3700,12, what is a whole vessel 
worth? A. $14800,48. ^ 

9. If -J of a vessel be worth $10000,50, what is % wortli? 
^? ^? I ? and what part is i ? ^. f = $20001, 1 = 30001,50, 
\ ^ $40002, I = $50002,50, or the whole ? 

ifCr The learner will perceive, that the figures, hereafter annexed to each 
ncparate question, show the correct answer, when the proper value is asMi^tied 
thum, which he must of course do, before he can obtain the total amount 
which follows. This will furnish a proper exercise for the judgment of the 
pupil, unattended by any discouragement arising ftom a long and tedious 
process. 

ft5" For the convenience of the teacher, there is inserted In the Keg a full 
ana complete answer to each separate process above alluded to. 

10. If T^ of the Stock in a bank be worth $2356,56, what it 

fV worth ?-471312. -^ worth ?-942G24. A. $14139,36. 

11. Bought a quart of brandv-for 62^ cents, a quarter of flour 
for 1 dollsr 37^ cents, a pound of sugar for 12.^ cents, 2 ya;ds 
of cotton cloth for 75 cerits, 1 vest pattern for 87^ cents, 1 do ten 
of buttons for 8 cents, and 2 cotton balls for 6 cents ; how muclr 
did the whole amount to ? A. $3,89. 



SUBTRACTION OF FEDERAL MONEY. 

IT XXTV. 1. If you buy a top for 20 cents, 12 marbles 
Ibr 20 cents, J6 oranges for 10 cents, and sell them for 5 
dimes, shall you make or lose by trading ? 

2. Your father gave you 15 mills, 4 mills, 1 mill, 2 dimes, 
28 cents ; and said, that if you would tell him how much 
more it would take to malic a dollar, he would give you as 
much more ; how much did it take ? 

3. You bought a yard of ribbon for 24 cents, gave i to 
your sister, and sold the rest at 10 cents for a quarter of a 
yard ; did you make or lose ? and how much ? 
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4 ." 3 doDara buy one yard of cloth, what is } of a yaxd 
worth? , 

5. A, B, and C, buy a chaise for 90 dollars ; A pays ) A 
It how many dollars do B and C pay ? 

RUIiE. 

Q. How do yoa write the nuiqbers down ? 

4. As IB Addition of Federal Money. 

Q. How do you subtract 7 

A. As in Simple Subtraction. 

Q. How do you place the separatrix ? 

A. As ia Addition of Federal Money. 

Exercises for the Slate, 

1. A man owed ^36,465, and paid $27|696; how much dtil 
h*» then owe^^ 

OPERATION. 

$86,465 
$27,696 

$ 8,769, ^.z=8 dollars 76 cents 9 mills. 

2. You borrow $536,15, and pay $236,18; how much remaim 
unpaid? M. $299,97. 

3. A merchant bought a quantity of coffee for $526,50, which 
he afterwards sold for $626,255 ; how much did he make b^ 
the sale? .4. $99,755. 

4* My travelling expenges on a journey were as followsi 
viz.; stage fare, eighteen dollars ; board, nine dollars fifly cents 
carrying trunk at different times, seventy-five cents; private 
conveyance at one time, six dollars thirty-seven and a hd^ 
cents , and at another, seven dollars ; how much had I lefl, ot 
my return home, of two 50 dollar bills, which I took with me 

*5. From two dollars take twenty cents. Jt. $1,80. 

6. From 5 dollars take one mill. ^. $4,999. 

7. From one dime take one cent. 'A. $0,09. 

8. How much must you add to three dollars twelve and 
half cents, to make four dollars ? A. $,87j^. 

0. "SubjLract 37i cents from 50 dollars. A. $49,62^^. 

10. From 4 dollars take 3 dollars 99 cents and 9 mills 
A. $0,001. 

] I. Suppose I owe the following sums ; to Yy $60, 1 oent 
to G, $3ik), 7 cenU ; to P, $23,50 ; to D, |700 ; and my whole 
rtock 18 worth no more than $1000, am I in debt mor^> thant 
am worth ? and how much ? A. $1t^,58 more than I an wofU> 
6 
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|429,75. 5. What will 85 pur cost P-19125. 150 pair cost ?^ 
»3750. 183 pair co8t?^1175. 165 pair cost?-37125. w«. 
$1311,75. 6. What wUl 250 pair cost ?46250. 800 pair cost N 
180000. Jt. $2362^. • 

7. If your travelling expenses for one day are 48 c. 5 mills^ 
how much will the trayejling expenses for one year, or 3G5 
days, amount to at that rate ? A, $177,025. 8. How much will 
the travelling expenses for 2 years F-354050. For 3 years ?- 
631075. Fur 5 years P-885125. For 6 years P-1062150. A 
$2832,40. 9. For 7 years ?-l239175. For 9 years .?-1593220. 
For 10 veers ?-1770250. J. *^,C5. 

10. What will 2 hogshead^ of wine come to, at $32,50 for 
one hogshead ? A. $65. 11. What will 3 hogsheads come to?- 
9750. What will 12 .?-39000. What wUl 15 P-48750. ^.$975. 
12. What will 25 hogsheads come to?-81250. What will 35 
hogsheads P-113750. 150 hogsheads P-487500. A. $6825. 

13. If yixy of a bank be worth $365,155, what is yf^ worth i* 

J*. $730,31. 14. 'What is -^ worth P-1095465. y^xy worth ?- 

1825775. tStf worth P-2190930. ji. $5112,17. 15. What is 

f#^ worth ?-2921240. iVff worth P-4381860. i^ worth ?- 

5477325. A, $12780,425. 16. What is -^ worth F-5849480. 

■^^ worth P-7303100. -^j worth P-9128875. A, $22274,455. 

17. What is ^ worth P-10954650. -^is worUi ?-l 2780425. 

^ worth P-14606200. A. $38341,275. 18. What is ^s 

worth .M6431975. -^js worth .M8257750. ^ worth .'- 

20083525. .4. $54773,25 .^ 19. What is ^ worth .'-21909300. 

^^ worth .'-23735075. tVj worth ?-244&5385. A. $70109,76. 

20. What is i^ worth .'-27386625. ^js worth P-28847245. 

^ worUi .'-32803950. \%% worth '-36515500. A. $125613,32 



DIVISION OF FEDERAL MONEY. 

f XXVI. 1, You ffive'12 cents and 5 mills for 2 sticks 
of twist ; h^w much is tnat for one stick ? 

2. If you g^ve 2 dimes and 5 cents for 2 slates, how much 
are the slates apiece.? 

3. If 28 pounds of tea cost 28 dollars, what wilJ 1 pound 
cost ? What will 8 pounds ? 5 pounds ? 22 pounds ? 

4. If 20 c\vt of hay cost $40, wnat will 1 cwt. cost? 
What will 7 cwt cost? 11 cwt ? 15 cwt ? 1 cwt^ oc 1 
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^ 



n. ? 2 qrs. ? 1 qr., or 28 pounds ? 14 pounds ? 7 pounds ? 
' pounds? 



I. If 12 yards of cloth cost $175,50, what will 1 yard cost ' 
OPEHATJON. 

12)175,50,0 

5 cts. m. 

Ans. 14 62 5 mills = 14, 62, 5. 



Q. How do yoi' 
perform this exam- 
ple f 

Jl. I divide as in 
whole numbers. 
Q. Where do the 5 mills come from ? 
^. In dividing the cents, there is a remainder, which, by 
annexing a cipher, makes 60 mills, in which 12 is contained 
5 times, that is, 5 mills. 

From this example we derive the following 

RUIiE. 

Q, How do you divide 7 

A. As in Simple Division. 

Q. What will the quotient be ? 

A. The answer, in the lowest denomination of 
the dividend, which may then be brought into 
dollars. 

More Exercises for the Slate, 

2. If you divide $35001,50 equally among 125 sailors, how 
many dollars will each have ^ A. $^,012. 

3. If a bank be worth $30515,50, what is y^ of it worth ? 
Jl $305,155. 

4. If a vessel and cargo are valued at $20000/ what is n^ 
worth ? A, $714,285-^. 

5. 16 men draw $2050,65 in a lottery ; how much is each 
man's part, if it be equal ly divided among them ? A, $128,165-(-. 

6. li a man's salary be $3650,40 a year, what is that a day ' 
A. ,10 dollars, 1 mill-|-. 

7. Bought 36 lb. of sugar for $10,50 ) what is that a pound 
A, $,*i91 = 29 cents, 1 null-f . 

8. If you buy 383 yards of broadcloth for $5036,50, what is 
thatavard? ^.$13,154-. 

9. If a man's wages be $365,40 a year, or 52 we^ks, what is 
that a week } A. $7,026+. 

10. Divide $1000,60 equally amon? 2 men.-50030. Among 
3 men.^333533. Among 4 men.-2(H)15. Among 6.-166766. 
Among 8.-125075. A. $1375,834+. 11. Among lO.-lOOOfi. 
Among ) 5.-66706. Among 18.-55589. Among ^.-40024 
A, $262,378+. 12. Among 28.-35735. Among 35.-2858&. 
Aiaong 4O.-S50]5i Among 45.-^32235. Among 60.-16676 
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i. $128^9-f. 13. Among 70.-14294. Among 85.-11771. 

Among 95.-1Q532. Among 100.-10006. Among 150.-667. 

4. $5^3-f . 14. Among 200.-^'v003. Among 240.-4169. 

Among 360.-2779. Among 400.-2501. Among 550.-1819. 

i. $16;2714-. 15. Among 17.-58858. Among 19.-52663. 

imong 89.-11242. Among 98.-1021. Among 199.-5028 
f. 138 dollam, 1 mUl-f . 

t XXTn. To MULTIPLY BY ^, i, f , 5J, &C 

1. Howmuch is i of 10? i of 18.? i of 16? iof 90' 

Q. To multiply 4 by S, we take 4, 2 times 3 to multiply by 1, we 
lake 4y 1 time ; and to multiply 4 by ^, we take 4. ^ a time, that is. the 
half ot if and to get this, it is plain that we must oivide 4 by 2. From 

these remarks what appears to be the rule for multiplying by i, i, i» 
&c. f 

A. Divide the multiplicand by the figure beloW 
the line. 

Q. How much is i of 20? f of20? iofl2T f ofl27 iofm 

Q. In these examples, we divide by 6 to geti of 20 : then it is 

plain, that f is 2 times as much as i, (hat is, we multiply -('of 20, which 
IS 4, by 2, makings : but we misfat multiply 20 by the 2 first, and divide 
by the 5 aflerwaras 3 thus, 2X^ = 404-^; 8 times, the same result as 
before : how, then, does it appear that we can proceea to multiply by , 

A. Divide the multiplicand by the figure below 
the line, and multiply this quotient by the figure 
above the line ; or multiply first, and then divide. 

Exercises for the Slate. 

1. yfluX wjiU 2f yards of cloth cost, at 28 cents a yard.' 
OPERATION. Or^ 

28 7)28 28 

2* — 5 

— ^ 4 = + of28. _1 

56 5 7)140 

20 — ^ 

— 20 = * of 28. 20 

f,76iltts. / 

O. How do you multiply by the 2, in 2^ ? 
Ji As usual. 

6* 



I 
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Q. How do jou proceed next ? 

Ji,l get I of 28, making 4; then mnltipljr the 4 kj 6| 
makinj[20. 

Q. What do you do with the 20? 
J. I add it to 56, making 76. 

More Exercises for, the Siate. 

2. At 30 cents a bmiheL what will l&iV bushels of oatfl cost? 
-tf. $5,72. 

3. Tell me how many yards 50 rods are, or multiply 50 by 5JL 
,^. 275. 

4. What will 22f^ yards of cloth come to, at $11 a yard ?^ 
245. What will 22^ ?-246. What wiU 23^?-260. 3^"?- 
42. SliJi'-SSl. 9&A:?-1095. Ji. 2239. 5. What will Sf 
yards come to, dt $12 a yard ?-3Q. What will 5j- ?-66. 6}?- 
80. 8^.?-105. 10i?-122. 15t.M86. 25t ?-306. ^. $89a 

6. If a man's salary be $1200 a year, what will 2^5^ years 
come to .'-2420. What will 3^ ?^3630. 5^.^-6040. 8|^J?- 
10710. 12^99 .M5598. J. $38398. ' 

t XXVni, When the Price is an Aliquqt Part 
OF A Dollar, or, Practice. 

1. At 50 cents a bushel, what will 2 bushels of apples 
cost? What will 4 bushels ? How much is J of 4 .^ How^ 
much is i of 8 ? What will 8 bushels cost, then ? How 
much is i of 12? How much will 12 bushels cost, then? 
How much is i of 40 ? What will 40 bushels cost, tlien ? 
How much is i of 100 ? What will 100 bushels cost, then? 

2. At 25 cents a peck, what will 2 pecks of salt cost ? 
Will 4 pecks cost ? WUl 8 pecks cost? How much is i 
of 8 ? How much is i of 16 ? Will 16 pecks cost, then ? 
How much is | of 20 ? Will 20 pecks cost, then ? How 
much is i of 400 ? Will 400 pecks cost, then ? 

3. Wh^t will 2 oranges cost^ at 12^ cents apiece ? Will 
4 oranges?. Will 8 oranges? Will 16 oranges? How 
much IS I of 16? How much is | of 24? What will 34 
oranges cost, then ? How much is J of 80 ? Will 80 
oranges cost, then ? 

4. At 6| cents a pint, what will 2 pints of ale cost ? What 
will 4 pints cost? 8 pints ? 16 pints? How much is -^ 
of 16? How much is iV of 32? Will 32 pints cost, then ? 
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{. What part of a dollar is 50 cents ? 
Q. Why ? 

:^. Because 2 times 50 c. are 100 c. == $1. 

Q. What part of a doll^ is 25 cents ? 

A. i. 

Q. Why ? / 

A. Because 4 times 25 c. are 100 c. = 01. 

Q. What are these even parts called 1 

A. Aliquot Parts. 

Q. When, then^ one number is contained in another exactly 2, 3, 4, 
'&c. times, what is it called ? 

A, An Aliquot Part. 

Q. What is the method of finding the cost of articles, by taking 
aliquot parts, usually called ? 

A. Practice. 

Repeat the Table of the aliquot parts of a dollar. 



CtS. 

50 

33i 

25 

20 

16f 

12^ 

10 

5 



of 

of 
of 
of 



i 
i 
i 

i of 

i of 



dollar, 
dollar, 
dollar, 
dollar, 
dollar, 
dollar, 
dollar, 
dollar, 
dollar. 



becaxue 
becauae 
becauM 
becaiiM 

0CMHM6 

because 
becauae 
beeanw 
beeavM 



CtS. 
2x50 

3x33^ 

4x25 : 

5x20 : 

OX 16f: 

8X 12^: 

10 X 10 : 
16 X OJ: 
20X § : 



CtS. 

100 
100 
100 
100 
100 

ipo 

100 
100 
100 



Q. From the illustrations now dven, what appears to be a conciM* 
mle for calculating^ the cost of articles, when the price is an aliquot pan 
of A dollar? 

A. Divide the number of gallons, yards, &c. 
by the number of aliquot parts which it takes of 
the price to make a dollar. 

Q. W^at will the quotient be ? * 

A. The answer, in dollars. 

Q, For example, what would you divide by, when the price it W 
cents? 33^ cents? 25centj<? Scents? 16| cents? 124^ coate t 
^Q oeou t 6^ e«iit8 1 b eants 1 



\ 



OPERATION. 

8)360010,00 
T^45001,35, Ans.^ 



« ARITHMETIC. / 

Exercises for the Slate, 

1. What will 360010 yards of cloth cost, at 12J cents a yard ' 

Q. How do you get the di- 
visor, 8 ? 

d^. 12^ cents = | of a dollar. 

Q. How do you obtain the 
25 cents in the answer ? 

A. 1 annex 2 ciphers for 
c&nts, and continue dividing. 

2. What cost 2G40 bushels of rye, at 50 cents a bushel ? A. 
$1320. 

3. At 25 cents a bushel, what will 4680 bushels of potatoes 
cost ?-l 170. Will 3600 bu^els cost i'-SOO. Will 4200 bushels 
co»t?-1050. A. $3120. 

4. At 6^ cents, or -^^ of a dollar, what will 6400 yards of tape 
eost .MOO, Will 32000 yards P-2000. Will 128000 yards .?- 
fm(^. A. $10400. 

5. What will 2700 yards of ribbon cost, at 12J cents a 
yard ?-3:*>750. Will 5400 yards .?-675. Will 1080 yards .?-135. 
A. $1147/>0. 

0. What will 42124 oranges cost, at 5 cents, or g'jj of a dollar, 
apiece.? A. $2106,20. 

7. What will be the cost of 1200 yards of cloth, at 50 cents n 
yard .?-600. At 33| cents a yard .^-400. At 25 cents a yard .?- 
300. At 20 cents a yard .?-240. At 12^ cents a yard .?-150 
At 6^ cents a yard .?-75. A. $1765. 

8! At 16§ cents a pint, what will 2700 pints of brandy 
eoBt ?-450. At 10 cents a pint, what will 5400 pints cost .^-640 
A. $990. 

9. What will 36002 bushels of salt cost, at $1,12}, or 1^ of a 
dollar, a bushel ? At $2,25 a bushel ? 

OPERATIONS^ 
6)$3C002=co8tat$labushel. 4)36002 
450 0,25=s:costat$,12i^abu. 2 

$40502,25 Ans. 72004=:cost at $d. 

9OOO,5O=:C0StatS5a 

j9n«. $81004,50=sco8tat$2j» 

10. What will 3700 acres of land cost, at $12,25 ($12|) an 
acre P-45325. What will 3700 acres, at $15,50 ($15J) an acre i>- 
57350. A. $1026,75. 

11. What will 27000 yards of broadcloth cost, at $3,50 ($84) 
a yard .?-94500. At $2,33t ($2i) d yard.?-63000. At $1,1^ 

($li) a yard .?-30375. At $4,064 Cf^iV) » 7"^ .?-10968750 

At$l,05($l2V)ayard?-S?8350. %. 33J013,50+. 
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Questions, involving the Principles of the foregoing 

Rules, 

]. A man bought a farm for thirty-six hundred dollars, and 
•lock for the same to the ainount of seven hundred and twenty 
«(ollars ; what did both cost ? and how ihuch did one cost more 
than the other ? A, Both, $4320 ; tlie farm, $2880 the most 

8. What is the amount of the following numbers, viz., ten« 
durty, one million, twenty-six thousand, one hundred and one : 
5. 1026141. 

3. If the minuend be 26002, and the subtrahend 101 what ia 
the remainder i'-25901. If the subtrahend be 601 dnd the re- 
mainder 5025, what is the minuend .^-5626. A. 31537. 

4. If the multiplicand be 4200, and the multiplier 48, what is 
Uie product ?~20Ii>00. If the product be 201600, and the multi 
plicand 4200, what is the multiplier .M8. A. 201648. 

5. If the .divisor be 25, and the dividend 5025, what is the 
quotient ?-201. If the quotient be 201, and the divisor 25, what 
is tlie dividend P-5025. If the quotient be 201 , and the divided 
5025, what is the divisor ?-25. A. 5251. 

6. If the sum of two numbers be 1800, and the greater 1000, 
what is the less ?-800. If the less be 120. aiul the sum 1320, 
what is the greater ?-1200. A. 2000. 

7. 2700342 -f 72 -f 3 -f 1 = .47w. 2700418. 

8. 367895437 — 72591 = Aiis. 367822346. 

9. 25432 X 67345 = j«7W. 1712718040. 

10. 360042 -^ 8542 = Ans. 42 Hif • 

- IL ^^Wo%^^-*^ = ^'«. 9000000gWlAr. 

12. Bought 18 barrels of potatoes, each containing 3 bushels, 
at 25 cents a bushel ; what did the whole cost ? A. $13,50. 

13. A former sold 30 bushels of rye, at 87 cents a bushel ; 30 
bushels of corn, at 53 cents a bushel; 8 bushels of white beans, 
at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 10 calves, 
at $4 apiece ; and 15 barrels of^cider, at $2,37^ a barrel ; what 
was the amount of the whole .' A. $251,625. 

14. A merchant, failing; ^^ txade, has on hand ^oods to tlio 
amount of $4800, and his borrowed money is $2400 ; tlie re- 
mainder, after paying his borrowed money, is to be equally 
divided among 121 creditors ; how *much will each receive r 

A. f 19iJi- 

Id. A grocer bought 4 loads of wood, at $2,25 a load-9 ; 8 
bushels of rye, at $^0 a bushel-4 ; 30 •pounds of butter, at 
12} cents a pound-375 ; 340 pounds of cheese, at Q\ cents a 
ponnd-2125 ; for which he paid 5 barrels of flour, at $6,25 a 
barrel-3125; 35 pounds of sug&r, at 8i^ cents a pound-2075 \ 3 
gallons of molasses, at 25 cents a gallon-75 ; 15 bushels of salt, 
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at $1,124^ a bushel-lC875 ; what is tlie balance between tbt 
articles bought and sold ? A. ^13,85. 

16. What will be the price of 4 bales of goods, each bale con- 
taining 60 pieces, and each piece 49 yards, at 37<| cents a yard } 
A. $4410. ' 

17. How many oranges, at 2 cents apiece, can be bought for 
4 cents.' For 1452, or 200 cants.? A, 102. For $8600? For 
$10000 ? A. 930000. 

18. How many yards of cloth, at $2 a yard, may be bought for 
4 barrels of cider, at $3 a barrel ? For 8 barrels .? A, 18. For 
il8 barrels .? For 50 barrels .? A. 117. 

19. How many gallons of molasses, at 23 cents a gallon, luaj 
be liad i>r 60 bushels of oats, at 46 cents a bushel ? At 69 ca itfr ' 
a bushel "i . ?. 300 gallons. 



FARMERS' BILLS. 

Mr, George Stimpson 

To Rufus PayweU, .... Diu 
1898. 
June 5. To 8 barrels Cider, at $2,124 a barrel, $17,00 

" 8. To 6 bushels Corn, " ,58 a bushel, 3,48 

$20,48 
July 16, 1828. Receired payment, 

Rufus Pay well. 



^f^ In Ibe Key^ such examples an the two following have tho scverai 
rxivci* carried out, which renders tho inspection of any erroneous process e> 
eeedingly easy. 

Mr. Chawicey JlcMey 

To Charles Thomas^ .... Dr. 

1828. 

June 8. To 20 Merino Sheep, 

'* 18. To 25 Calves, 
July 1. To 200 pounds Cheese, 

• 12 To 18 " Veal, 
Oct. 15. To 18 " Clover-Seed," 

" 18. To 36 bushels Oats, 

" 20. To 17 " Corn, 

' $210/ \^ 

Nov. 15, 1828. Received payment, . 

. ' Charles Thomas. 



«kV 


$6 a 


head, 


U 


2,12i « 


a 




.06.4 « 


pound. 




,081" 


u 


1 


,031 " 


a 




,271" 


bushel,^ 




,75 « 


« 



REPUCTION, 71 

MERCHANT'S BIL.X.. 

Boston, December 18, 18^. 
Mr. Peter Car^vl ' 

Bought of Stephen JSToiruslj 

3800 yards Calico, at $,1T| a yard, 

360 bales Cotton Cloth, each bale GO ■ 

pieces, each piece 24 yds., " ,19J " " 
40 pieces blite Broadcloth, eacii 37 

yards, « 4,(324" " 

400 yards Carpeting, . « 1,18 " « 

260 pieces I<Jankin, each 42 yaxds, « ,39 " " 



$113651^ 
B«ceived payment. 

For Stephen Notrust, 

■, * John Stimpson^ 



REDUCTION. 

'H XXIX. WINE MEASURE. 

Repeat tlie \ 

TABLE. 

4 gills (gi.) .... main 

2 pints mate 

4 quarts maim 

01 j- gallons make 

42 gallons ..... make 

€3 gallons* mak* 

2 hogsheads . . -. make 

2 pipes ...... make 

!• At 2 cents a giU, what will 1 pint of molassiea cost ' 
What will 2 pints ? 4 pints ? 5 pints ? . G pints ? 8 pints ? 
1 pints ? 12 pints ? 20 pints ? 50 pints ? 1 00 pints ? 

2. At 24 cts. a gallon, what will 1 qt of ale cost ? What 
will 2 qts. ? i a gallon? How much will 4S cents buy "^ 
Will 60 cts..? Will 72 cts.? Will 120 cts.? Will 150 cti..- 
Will 180 cts.? 

3. When rum is a dollar a gallon, what is a barrel worth? 

* Hosrshnadg containing lir^uorfi, iiioliisseit, &,c. are uf varioua c«()auiu«!it 
feneraHy exccoding J 00 ^a]]oiti» 



. , 1 pint, . . . 


. «irn pt 


. . 1 quart, . . 
. . 1 gallon, . . 
. , I barrel, . . 


. si^ qt. 

. siffn gal. 
. sii^n bl. 


. . 1 tierce, . . 


« 

. ai?n tier. 


. . 1 hogshead. 


. siVn hlul. 


. . 1 pipe, . . . 
. . 1 tun, . . . 


. »ifH p. 
. t\gn 1 . 
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What is a hogshead worth ? What is ^ of a hogshead 
worth? (A hogshead is divided into 63 ports, or gallons; . 

Uierefore 1 ffallon is ^V) What is ^? if ? M ? 

4. At a dollar a gallon, how many quarts will 50 cents 
bny? Will $2? Will $2,25 ? Will $3 ? Will $3,50? 
Will $4? Will $a?v Will $10? Will $20? Will $30? 

5. At $100 a hogshead, what will 2 pipes of wine cost? 
What will 3 pipes ? 4 pipes ? 6 pipes ? 1 tun? 3 tuns ' 
4 tuns ? 

6. How many gills in 4 pints ? In 2 quarts ? In 3 qts. ? 
In 4 qts. ? In t) qts. ? In 12 qts. ? In 20 qts. ? 

Q. From what you have now beeu doing, for what purposes would 
yrou iuf'cir that this measure is used ? 

A, To measure wine, spirits, vinegar, oil, cider, 
honey, mead, &c. 

Q. VV'^hat are the deuominations of this measure 1 

A, Gills, pints, quarts, gallons, barrels, tierces, 
hogshead?, pipes, and tuns. 

JS'oU. — The whie gallon contains 231 solid inches, and is in the same pro- 
portion to th« aid gallon ofSSQ solid inches, as the pound Troy is to the pound 

avoirituiH>i«. 

Exercises for the Slate. 
1 . In 4 pints hew many gills ? In 20 pints how many ^ills ' 

''2. iTow many pints in 16 gills ? In 80 gills ? w4. 24 pints. 
.». How many pints in 2 quarts? In 480 quarts? ./?. 0C4 
pints. 

4. tlow many quarts in 4 pants? In 960 pts. r .^. 482 qts. 

5. In 2 hogsheads how many gallons? In 4137 hhds. ? Ji. 
200757 gallons. 



ALE OR E^EER »JKASURE. 

Reyjeat the 

TABLE. 

2 pints make ... I qUart, . . . . si^n C[t.* 

4 quarts make ... 1 gallon, . . . iign gal 

•16 gallons make ... 1 barrel, . . . eifo bar. 

54 gallons nuuce ... 1 hogshead . . stga hhd. 

1. How many pints in 2 quarts ? In 6 qts.? In 10 qts.? 
In'iOqts.? In 200 qts.? In 600 qts.? 



( 
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!!. How many quarts in 8 pints? In 10 pints? In 12 
pints? In 2(X pints ? 

3. What wfll 1 gallon of beer cost, at 2 cents a quart ? 
What wiU 2 gallons ? What will 4 gallons? Will 5 gallons? 

Q. From these examples, ^at would yoa infer is the use of this 
measure? * 

A. To measure ale, beer, and milk. 

Q. What arc the denomiDations of this measure 7 

A. Pints, quarts, gallons, barrels, and hogsheads. 

JVMe. — ^A gallon, beer mMurare, contaiM 983 eabie inches. 

. Exercises for the Slate. 

6. How many pints in 2 quarts ? In 3600 qta. ? A. 7204 
pints. 

7. How, many quarts in 4 pints? In 7200 pts.? A. 3602 
quarta. ^ 

8. How many gallons in 2 barrels ? In 620 bar. ? .4. 22392 
gallons. 



Repeat the 



CLOTH MEASURE. 



9^ inches (in.) 


. nuke 


4 nails . . . 


. . nuJBB 


4 quarters . . 


, . Huike 


3 quarters . . 


. . iDBln 


5 quarters . , 


, . make 


C quarters . . 


, . make 



TABIiE. 

. . 1 nail, agn na. 

. 1 quarter of a yd., ^gn qr. 

. . 1 yard, 9(^1 yd. 

. . 1 Ell Flemish, . . .i,. E. F! 

. . 1 EII English, . . .ig« E. E. 

. . 1 Ell French, . . rf«» E. Fr 



1. How many nails in 2 qrs. ? In 4 qrs. ? In 8 ? In 10 ? 
Inn? In 12? In 15? 
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2. How many quarters in 1 yard ? In J a yard ? In 1^ 
ds.? In 2 yds.? In 5 yds.? In 7 yds.? In 9 yds.? In 
2 yds.? In 20 yds.? In3Pyds.? 

£ At 2 cents a quarter, what will 1 yard of cloth cost ? 
S a yd.? U yd.? 2 yds.? 5 yds..5 7 yds.? 9 yds.? 
12 Yds.? 100 yds.? 

4L How many quarters in 2 ells Flemish? 3? 5? 7? 9? 
IJ? 12? 15? 20? 

5. How many quarters in 3 ells English? 5? 6? 8? 10? 
11? 20? 
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6. How many quarters in 5 ells French? 7? 9? Jl? 
12? 15? 20? 

7. If ^ of ♦a yard of cloth cost 10 cts., what cost | ? |? 
i? i3 J? f? H? If? li? li? M? 2? 3? 
6? 8? 10? 

8. If } of a yard of tape cost 5 cents, what will 1 yd. cost ? 
What wiU 2 ells Flemish ?* 3 ells English ? 4 ells French ? 

Q. From what you have now been doings, for what purposes wouUt 
jou infer that this measure is used ? 

A. To-measure all kinds of cloth. 

Q. What are the denominations of this measure ? 

A. Inches, nails, quarters, yards, and ells. 

Exercises for the Slate, 

9. How many quarters in 2 yards ? In 26872 yds ? 

A. 107496 qia 

10. How many yards in 8 quarters ? In 107488 qrs. ? 

Jl. 2C874 yds. 

11. How many nails in 3 quarters ? In 42000 qrs. ? 

J, 168012 na, 
. 12. How many quarters in 12 nails ? In 168000 na. ? 

\a. 42003 qrs 



DRY. MEASURE. 

Repeat the 

table;. 

2 pints (pt.) .... make ... I qUart, ..... aign qt. 

8 quarts make ... 1 peck, ugn pk. 

4 pecks inike ... 1 bushel, .... sizn bu. 

How mamy bushels maka a, chaldron ? •^. 36. 

1. How manypints iniqts.? In6? 7? 9? 10.5> 50? 
100.? 200? 

•2. How many quarts in 2 pecks ? In 3 ? 4 ? 5 ? 6 ? 7 ? 
6? 10? 12? 

3. If you give 5 cents for 1 quart of flax-seed, what will 

5 pecks cost ? 3 pecks ? What will ^ of a peck ? | ? f ? 

t? ¥^ |-.^ J? I? How much will 10 cents buy ? 15 
,cts.? 20 cts.? 25 cts.? 30 cts.? 40 cts.? 

4. How many pecks in 3 bushels ? In 4 ? In 6 ? In 10? 



mm 
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In 12? In 15? In 20? In 30? In 40? In 50 ? In 60? 
In 70? In 80? In 90? In 100? 

5. At 10 cts. a peck, what will a bushel of salt cost? 
What will .1 of a bu. ? i of a bu. ? 2 bu. ? 3 bu. ? 4 bu. ? 
6bu.? 10 bu.? / 

6. At 40 cts. a bushel, how n^nch rye can you buy for 20 
cts.? For 30 cts.? For 60 cts. ? For 70 cts. ? For 80 cts.? 
For 100 cts.? For 120 cts.? For 160 cts.? For 360 cts.? 



Q. From what you have now been! doing, for What purposes would 
you infer that this measure is used ? 

A. To measure corn, seeds, roots, fruits, salt, 
oysters, coals, &c. 

Q. AVhat are the denominations of th'^ mefisure ? 

A. Pints, quarts, pecks, bushels, and chaldrons; 

Exercises for the Slate, 

13. How many pints in 3 quarts ? In 321 qts- ? ./^. 648 pts. 

14. How many quarts in 6 pints ? In 1284 pts. ? .4. 645 qts. 

15. How many pecks in 2 bushels ? In 32 bu. ? A. 136 pks. 



TROY WEIGHT. 

Repeat the 

TABLE. 

M grains (gr.) . . . make ... 1 pennyweight, ai^ pwt. 
20 pennyweights . . rfaire . . . 1 ounce,. . . . tign 6z. 

12 ounces ...... make ... 1 pOUUd, . . . •!p> lb. 

1. How many grains are there in two pennyweights.? 

2. What are 2 pennyweights of gold worth, if 1 grain is 
worth 2 cents ? ' 

3. How many pennyweights in 5 ounces? In 10? In 12? 

4. You carry 2 ounces of old gold to a goldsmitli, and he 
agrees to give you 10 cts. a pennyweight for it ; how much 
will the 2 ounces come to ? WillSoz.? Will4oz.? Will 
5 oz. ? 

5. How many ounces in 2 pounds ? In 3 pounds ? In 4 
|>ounds ? In 5 pounds ? In 6 pounds ? In 7 pounds ? In 
1 pounds ? In 12 pounds ? 

6. What will a silver cup come to, that weighs 2 pounds, 
if you get 1 dollar an ounce for it? If you get 2 dole..? 3 
dols./^ 4 dols.? 5 dols.? 
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Q. How is the fineness of gold expressed ? 

A. In carats. 

Q. How many carats make an punce f 

A. 22. 

Q. How mapy parts is an ounce of silver divided intof 

A, 20. 

Q. What are the parts called T 

A. Pennyweights. 

Q.' How many carats fine is such gold as will abide the fire without 
loM accounted ? t 

A. 24. 

Q. How many ounces are there in a pound of silver, that loses 
BOthing in trial 1 

A. 12. 

Q. What is that base metal, which is sometimes mixed with gold 
or silver, called 1 

A. Alloy. 

Q. From what you have how been doing, for what purposes would 
you infer that this weight is used ? 

A. To weigh jewels, gold, silver, coin, bread . 
and liquors.* 

Q. What are the denominations of this weight T 

A. Grains, pennyweights, ounces, and pounds. 

Exercises for the Slate, 

16. In 2 pounds how many our.ces ? In 4200 pounds ? 

A. 50424 ot 

17. In 24 ounces how many pounds? In 120000 oimces? 

j9. 10002 Ibe. 
la. How many grains in 4 pounds .' In 3C00 pounds f 

Ji. 20759040 gr 



AVOIRDUPOIS WEIGHT. 

Repeat the 

TABLE. 

16 drams (dr.) . . . make 1 ounce, tt^ oz. 

" 16 ounces I mdn 1 pound,f ifa ]b» 

28 pounds m«k* 1 quarter of a hun- > 

dred weight, f'^H- 

4 quarters m«te 1 hundred weight, . uign cwt 

20 hundred weight . mak» 1 ton, iign T. 

* A pound avoirriupois in hcovior than a pound Troy, kut an ouaoe Tvoy » 
baarior Uian an ounce avoirdupoia. 
t The poaod avoirdupois i« equd to 14 os. 11 pwt. 15| grain* Troy 
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» 
1. How many ounces in 2 pounds ? In 3 ? In 4 ? In 5 ? 
, 2. At 2 cents an ounce, what wiJl 2 lbs. of tea cost? WiU 
albs.? Will 4 lbs.?. Will 5 lbs.? 

3. How many pounds in 2 qrs. ? In 3 qrs. ? In 4 qrs. ? 

4. What will 2 quarters of raisins come to, at 10 cts. a 
pound ? What will 3 qrs. ? What will 4 qrs. ? 

5. If you give 2 dollars for 1 qr. of flour, what must you 
pay for 14 lbs. ? For 7 lbs. ? For 3i lbs. ? 

6. Holw many quarters in 2 cwt ? In 4 cwt ? In 5 cwt ? 
In 6 cwt. ? In 8 cwt ? In 12 cwt ? In 15 cwt ? In 20 
cwt? In 30 cwt? 

7. At'$l a quarter,, what will 2 cwt of sugar cost? Will 
4 cwt? Wilis? Will 6? WmS? WiU 10? Will 15? 
Will 20? Will 30? 

8. How many hundred weight in 2 tons ? How many in 
3 tons ? In 4 tons ? In 5 tons ? In G tons ? In 8 tons? 
In 10 tons? 

9. You buy 2 tons of hay, and pay 1 dollar a cwt for it , 
what will it come to ? What wjU 3 tons ? What will 4 
tons ? What will 5 tons ? What will 6 tons ? What will 
8 tons? What will 10 tons? What will i of a ton? What 
will i of a ton ? What wiU ^^ ? (A ton is divided into 20 
cwt or 20 parts j therefore j^y is 1 cwt) What will ^ ? 

^? i/V? i^? w 

10. What will 2^ of a quarter of coffee come to, at 11 cts. 
a pound? What will A? A? 'g^? A? i%? What 
WiU 3 pounds? 5? 7^? 9? 10? 



Q. From what you have now been doing, for what purposes would 
you infer that this weig)it is used ? 

^A. To weigh all coarse goods, that are subject 
to waste, such as hay, flour, &c., and all metals 
except gold and silver. 

Q. What are the denominations of this weig^ht? 

A. Drams, ounces, pounds, quarters, hundreds 
and tons. 

Exercises for the Slate. 

19 How many hundred weight in 2 tons? In 2832 Umaf 
A. 56680 cwt. 

20. How many ounces in 2 pounds? In 104000 poundi? 
A. 1G64032 oz. 

7* 
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31. In 8 quarters how many hundred weight ? In 240 qn. t 
A. 62 cwt. 

22. In 1 hundred weight how many quarters ? A. 4 qrs. In 
4 qrs. how many pounds ? A, 112. ' 

,A)»to. — By the last example it appears, that 112 pounds make 1 hondrad 
weight : but in oar populous towns, especially seaports, traders bay and wtH 
by Uie 100 pounds. 

APOTHECARIES' WEIGHT. 

Repeat the 

TABLE. 

20 grains (gr.) . . . nuj« ... 1 scruple, . . , . dga 3. 

3 scruples main • • V 1 dram, .....■!«• S 

8 drams make ... 1 ounce, .... Aga §. 

12 ounces make ... 1 pOUUd, . . . . dffii lb 

Q. What is the use of this weight ? 

A. By it apothecaries compound their medicines. 

Q. Do they buy and sell by this weight? ^ 

A. They buy and sell by avoirdupois weight. 

Q. What are the denominations of this weight ? 

A. Grains, scruples, drams, ounces, and pounds. 

Exercises for the Slate, 

23. How many drains in 2 ounces ? In 4360 ounces ? JL 
34896 drams. 

2^ How many ounces in 16 drams } In 6464 drams .' A. 
910 ounces. ^ 



LONG MEASURE. 
Repeat the 

TABLE. 

3 barleycorns (b. c.) make . 1 inch, ..... dri in. 

12 inches make . 1 foot, ign fl. 

3 feet. . make . 1 yard, i^ yd. 

5^ yards .^ . make . 1 rod, pole or perch rd. 

40 rods make . 1 furloug, . . . . .ipi fur. 

8 furlongs m«ke . 1 mile, Aga m, 

3 miles make . 1 league, ipi lea. 

69j statute miles, . . . make . 1 degree on the earth, ^ 
MO degrees, the circumference of the earth 



REDUCTION. » 

h If a man tia\el one furiong in 5 minutes, how far can 
k^gf) in 10 minute*? In 15? In 20? In 30? 

1^^ How many berley corns in 2 inches ? In 3 ? In 4 ? 
In 5? In 6? In 7? In 8? In 9? In 20? 

3. How many inches are 6 barley corns? Are 12? Aie 
15? Arel8? Ar^21? Are24? Are27? Are60? 

4. How many inches in 3 feet ? In 5 feet? In 12 feet ? 

5. How many rods is 1 forlcng? Are 2 ? Are 4 ? Are 6? 
& How many furlongd in 80 rods? In 160? In 240? 
7. How many ftudongs are there in 2 miles ? In 3 ? In 

4? In6? In7? In8? In9? 

6. How many miles in 16 furlongs ? In 24 ? In 3d? In 
48? In 56? 

9. How much is -J of a mile ? Is f ? Is f ? Is f ? Is 

i? Is J? Is I? 

10. If you travel a mile in 16 minutes, how muich time 

will it take to travel ^ of a mile ? How much f ? f ? J ? 
8 ? I furlong? 4 furlongs ? 16 furlongs ? 



Q. What is the use of long measure 7 

A. To measure length only. 

Q. What is the use of the league ? 

A. Distances at spa are measured by it. 

Q. What are the denominations of this measure ? 

A. Barley corns, inches, feet, yards, rods, fur- 
longs, miles, leagues and degrees. 

Exefcises for the Slate, 

25. n< w many furlongs in 2 miles? In 26784 miles ^ 
J. 214288 fur. 

26. How many furlongs in 80 rods? In 627300 rods? 
A. 15686 fur. 

27. In 2 rods how many yards ? In 11010 rods? (To mul- 
tjplv by 5i, 8|, &«., consult IT XXVII.) Jl, 60566. 

^. In 11 yards how many rods? A. 2 rods. In 66 yards 
how many rods? We cannot easily divide 66 by 6^^, but we 
tn^y multiply 66 by 2, making 132 half yards, which we can 
divide by 11, the half yards in 54; thus, 66 X 2 r= 132 -5-11 =3 12 
rods, Ans. Hence, to divide by 54, 30^, &c., we need only 
bring the divisor into halves, quarters, ^., also the dividend 
into the same, and the quotient will be the answer. 

29. In 132 yards how many rods ? In 4224 yards ? A. 79^ rods. 

30. How many barley corns in 2 inches ? In 278365 inches ' 
4. 835101. 



I 
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LAND OR SQUARE MEASURE. 

Repeat the 

TABLE. 

144 square inches . . . oak* 1 square foot 

9 square feet .... nujn 1 square yard* 

^^^jrS"'")-- »«»"-'«^ 

40 square rods .... main .1 square rood* 

4 square roods . . . mk* . , . . . . 1 square acre. 
G40 square acres ... main 1 square mile. 

L How many square inches in 2 square feet ? 

2. How many square feet in 3 square yards ? In 4 ? In 
5? In 6.9 In 7.9 In 8.? In 9? In 10? Inll.^ In 12? 
In 20? In 30? In 40? In 50? In 60? 

3. How many square yards in 36 square feet ? In 45 ? 
In54? In63? In 72? In 81? In 90? In 180? bi 
270? In 360? In 450? In 540? 

4. How many square rods in 2 square roods ? In 3 ? In 
4? In 6? In 8? 

5. How many square roods in 80 square rods ? In 120 ? 
In 160? In 240? 

6. At a dollar a square rod, what will 2 square roods come 
to ? What will 3? 4? How many rods can you buy for 
120 dollars? For 160 dollars? For 2-10 dollars? For 
320 dollars ? For 400 dollars ? For 40 doUars ? For 20 
dollars ? For 10 dollars ? What would ^ of a rood come 

to? A? A? is? iV? 18? f? H? i? 



Q. What is the use of this measure ? 

A, To measure length and breadth only. 

Q. What are the denominations of Ibis measure 7 

A. Inches, feet, yards, rods, roods, acres, and 
miles. 

Exercises for the Slate. 

31 . In 2 square roods how many square rods ' In 450 8quan» 
roods ? Jt. 18080 rods. 

32. How many square acres in 2 square miles .^ In 3343 
square miles ? A. 1500 J GO sq. a. 

33. How many square .yards in 4 square rods' In 193600 
square rods i> ./9. 5856521. 
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SOLID OR CUBIC MEASURE. 

Repeat the 

TABLE. 

1728 solid inches auto * 1 solid foot. 

40 feet of round timber, or > , . , , 

50 feet of hewir timber, | ~^ • » ^n. °^ '«ad- 

AlsOf 

, 27 solid feet make . 1 solid yara. 

128 solid feet, or 8 feet Ions, ) ■ j r i 

4 wide! and 4 high, J "-^ • * «>'d of "'wx'- 

1. What will a parcel of wood come to, which is 8 feet 
long, 4 feet high, and 4 wide, at the rate of 6 dollars a cord ? 

2. If you pay 8p dollars for a ton of round timber, what 
will 80 feet comedo ? What will 120 feet come to? 



Q. What is the use of this measure ? 

A, To measure length,. breadth; and depth. 

<^. What are the denominatiions of this measure ? 

A. Inches, feet, yards, tons, and cords. 

Exercises for the Slate. 

34. In 2 cords of wood, how many solid feei? In 28 cords? 
J 3840 feet. 

35. How many solid inches in 2 solid feet? In ^00 solid 
•hci? yif. 48418o6 solid inches. 

36. How many solid feet in 345600 solid iriches.? In 601200 
folid .'xches ? A. 000 solid feet. 



TIME. 
Repenl the 

TABLG. 

60 seconds (s.) ..... «»>« 
60 minutes. ....... nuin 

24 hours main 

•)65|^ days nmHa 

100 years make . 1 century,, dga cen. 

7 days make . 1 we^k, . . si^ w. 

4 waeks make . 1 month, . •i^n ma 

13 months, 1 day, C hours, make . 1 Julian year. 

12 calendar months • . . m^ . 1 year, . . dga jr. 



1 mmute, 


. «<fn m 


1 hour« . 


. aifii h. 


1 day, . . 


. Agn U. 


1 year, . 


. aiffn yr 
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1. If a man earn a dollar a day, how much will he esm n 
S weeks? In 5 weeks? In7? In9? In20? In40? 
In i- of a week ? In f ? In ^? In f ? How many weeks 
could vou hire him for $7 ? For 14? For 28? 

2. A boy is to have $2 a week in a store ; how much niust 
the merchant pay him for one month's time ? For 2 ? For 
5 ? For 10 ? How long must he stay to come to 8 dollars ? 
To 32? To 40? To 80? 

3. If a man has $12 a month, what will two months' work 
come to? What will 4? What wiU 5? What will 7? 
Whatwill9? What will 1 year ? 2yeai8? i^ofamonth? 

A? tV? +f? 

4. How many seconds in 2 hours ? In 3 ? In 4 ? In 5 f 

[n6? 

5. If a watch click once in one second of time, how many 
times will it. click in two minutes? In 3? In 4? In5? 
In 6? Ht)w many times in ^ of an hour ? In |-J? In ^ ? 

Ini*? 
i). How many minutes are there in 1 hour ? In J an hour? 

fn 4? In i? In |4? In ^? In 1^? In 2? In 4? 
Info? ^ 

7. How many hours in 2 days? In 3? In i? In ^? 

In 2^? In A? Inii? 

8. How many days in 2 weeks ? In 4 weeks ? In 6 ^ In 
8? In 12? In 20? In 30? 

9. How many weeks in 2 months ? In 3 ? In 4 ? In 5 ? 
In 6? In 7? In 8? In 9? In 10? In 20? In 50? 
In 100? 

10. How many months, in 8. weeks? In 12? In 20? 
In 40? 

1 1. How many calendar monjhs in 2 years ? In 4 ? In 7 ? 
In 12? 

12. How many years are there in 24 calendar months ? 
In 48? In 84? In 144? 

13. If a man have 1 dollar for -j^ of a year, what will -A 
come to? What will 1 year come to? How lonj» coiud 
you have him for 6 dollars ? For 12 ? For 24 ? For 36 ? 
For 60? Fprl44? 

14. If work be a dollar a day, what would a year's wagea 
come to ? What would ^^f y of a year ? What yj^ ? What 
^? What^? .What^li? 
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Q. How many days are there in each month f 

A. Thirty days hath September, 
April, June, and November, 
February hath twenty-eight, 
And thirty-one the others rate. 

Q, How many days are there in January ? In Febmary ? In 
March? In Apnl 7 In May? In June? In July? In August? 
In September ? In October f In November ? In December ? 

Q. How many days has February in Bissextile, or Leap Year ? 

-4. 29. 

Q. When the year of our Lord can be divided by 4 without a iv- 
oiainder; what is the year cajled ? 

A. Bissextile, or Leap Yeai. 

Q. What year was 1832 ? , 

A. Bissextile. 

Q. Why?' 

A. Because 1832 can be divided by 4 without 
a remainder. 

. Q. When will the next Leap Year be ? 
Q. How many days are there in Bissextile or Leap Year ? 

A. 366. . ^ ^ 

Q. What are the denominations of this measure? 

A. Seconds, minutes, hours, days, years, cen- 
turies ; also weeks and months. 

Exercises for the Slate, 

37. How many iiours in 120 minutes ? In 9G0360 minutea ;* 
4. 16008 hours. 

^38. How many days in 4 ypars?-4x3654. In 44 years.? 
.4, 17532 days. 

39.' Reduce 2 weeks to days ; 318 weeks to days, jf . 2*4240 
days. _ 



CIRCULAR MOTION. 



Q. What is meant by Circu?ar Motion ? 

A. The motion of the earth and other planets 
round the sun. 

il. What is it used for? 

A. For reckoning latitude and longitude. 



tM * ARITHMETIC. 

» 

Repeat tlie 

TABLK. 

60 seconds {'') . . . jtukt ... 1 minute, . . . . i^ ' 

60 minutes mak* ... 1 degree, , , . , ^gm ^ 

30 degrees nmks ... 1 sign, ^gn S. 

lis signs, or 3t)0 degrees, the whole great circle of the 

Zodiacw 

* 

1. How many seconds are in 3 minutes ? In 6? In 10 r 

2. How many minutes are in U degrees ? In 5 ? In 6 .' 
In 7? In 9.? 

3. How many degrees in two signs ? In 3 .' In 4 ? In 6 ? 

4. How many degrees does the sun travel over in one 
day. or 24 hours ? A. 3d0. 



Q. How many degrees does the sun pass over in one day, not 
reckoning the night, when the days and nigtits are of an equal length 1 

A. 180- 

Q. How many degrees in one hour ? 

A, 15. 

Q. Why t 

A. Because the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 
15 degrees in 6re hour, for 15 times 24 afe 360. 

Q. lT)w many decrees in 2 hours 7 In 4 7 In 6 7 In 10 7 In 20 7 
Q. What is the dmcrence of time, theo, between London ^throng^ 

which the meridian runs, and from which longitude is generally com 

puted^ aivl 15 degrees east of London 7 

A, One hour. 

Q. Why7 . ' 

A. Because the sun travels 15 degrees in on^ 
hour. 

Q. Wliat is the difference of time between London and SO degrees 
west of London 7 What 60 degrees 7 What 75 degrees 7 

Q. The difference in distance between Washington in the District 
of Columbia, and Missouriopolis in Missouri, is 15 degrees; what is the 
difference of time between tnose places 7^ 

Q. What are the denominations of Circular Motion 7 

^ A. Seconds, minutes, degrees, signs, and circles. 

Exercises for the Slate, 

40. How many degrees in 2 si jrns? In 3602 signs? A, 108120 
degrees. "^ 



REDUCTION. 85 

41. In 120 minutes how many degrees ? In 19S000 miniites ? 
A. 3202 degrees. 

TABLES OF PARTICULARS. 

Q. How many single things make a dozen? A, 12. 

Q. How many dozen a gross?. A, 12. 

Q. How many dozen a great gross ? . . . . ^. 144. 
^ Q. How many single things a score 1 . . . , A. 20. 

Q. How many score a hundred ? , A, 5. 

Q. How mai;iy sheets make acquire of paper? A. 24. 
Q. How many quires make a ream ? . . . . A, 20. 

i. How many single things are in 2 ddzen ? In 3 ? In 5 ? 
In 12? 

2. What will 2 dozen of pearl buttons come to, at 2 cents 
apiece ? What will 3 dozen ? What 4 ? 

3. What will a great gross of buttons come to, at $1 a 
dozen? i 

4. What will 2 quires of paper come to, if you give 1 
cent for a sheet ? What will 3 quires ? What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper, how many cents 
must you pay for 1 ream ? For 2 reams r^ 

Q. How many pounds in a barrel of pork ? A. 200. 
Q. How many pounds in a barrel of beef? A. 200, 

6. What will a barrel of pork come to, at 4 cents a 
pound? 

7. What will 2 barrels of beef come to, at 4 cents a 

pound? 

■ ■ 111 

BOOKS. 

Q. When a sheet is folded into 2 leaves, whst is it 

called? A, Folio 

Q. When folded into 4 leaves, what is it called ? 

A. Quarto, or 4lo. 

Q. When folded into 8 leaves, what is it called ? \ 

A, Octavo, or 8vo 

Q. When folded into 12 leaves, what is it called '/ 

A. Duodecimo, or 12nio. 

Q. When folded into 18 leaves, what is it called '/ 

A, ' ^no. 
9 
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STERLING MONEY 

Repeat the 

TABL.B. 

4 farthings (qrs.) . main ... 1 penny, .... rig« d 

12 pence nato ... 1 shilling, ...■!«■ s. 

90 shillings xaatm ... 1 pound, .... ^kgu £ 

1. How many farthings are there in 2 pence.' In 3? 
In4? In6? In8? CilO? Inl2.? InSO? 

2. How many pence are there in 2 shillings ? In 3 ? In 
5? In7? 

3. How many shillings are there in 2 pounds.? In 3? 
In 6? 

4. If 1 pair of .gloves is worth 8 pence, how many pence 
are 2 pair worth? 3 pair? 4 pair? 5 pair? 6 pair? 
10 pair? 

5. When a hushel of wheat codts 10 shillings, what will 2 
, bushels cost? What will 4 > Wiiatwilibr WliatwillO? 

What wiU 12 ? 

6. If 1 cart cost 1 pound, how many* shillings will buy 2 ? 
How many 3 ? How many 4 ? How many 5 ? How many 
9? How many 12? 

7. How many farthings will buy 2 inkstands, if they cost 
. a pemiy apiece ? How many will buy 3 ? How many will 

buy 4 ? 

JVote.— Th« eharacteri used for Engliah money are £. for Libraf the Latin 
for ponndB : «. for Solidi, the Latin for shillings ; d. for Denarii^ the Lat*» <*Ar 
pence ; and qrs. for Q^adrtaUes, the Latin for farthings. 

A pound sterling is equal to $4,44f- cents, Fed. Money 

An English guinea, " 4,75 cents. 

An English shilling '' 23 cents, 

9 1, Federal Money, is equal to 45. 6d. sterling. 

Q. How is 1 farthing sometimes written? A. i d, 

<J. How are 2 farthings sometimes written ? •/?. i d. 
Q« How are 3 farthings sometimes written? .^ } d. 

Exerdoesfar the Slate, 

43. How many shiJtings in 3 pounds? In 4200 poonda' 
J^ 84060 shillings. 

43. How many pence in 3 shillinffs' In 2600 shillinn? 
Ji. 31396 pence 



u u 
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44. How many fiffthings in 4 pence? In S!700 pence? 
J. 10816 fitfthings. 

45. How many pence in 8 ftrthings? In 6200 farthings? 
A. 1552 pence. 



PRACTICAI. APPI^IOATIOIf OF REDUCTION, 

htoolving the RvU^ trift MscdUmwiu Examples, 

1. At 20 cents a quart, what will 2 ffallons of ram cost r 
What will 4 gallons ? What will 5 gsSlons ? 

2. At $'60 a hogshead, what will 2 pipes of wine come to? 
What will 4? What will 6.5 

3. How many minutes in 2 hours ? In 4 ? In 6 ? 

4. How many weeks in 14 days ? In 21 .^ In 49 ? 



Q. What are such questiuns as these in 7 

A. Reduction. 

Q. What, then, is the changing numbers from one denomination to 
another palled ? 

A, Reduction. 

Q. In 2 bushels of com, how many poclu / 

Q. Are 8 pecks of com as much as 2 bashes 7 

<2. Is the value altered, then ? 

Q* I>o you multiply or divide, to find how many furlongs there aie 
in 2 miles? i 

Q. When, then, the reduction is performed by multiplication, what 
is it called 7 

A. Reduction Descending. 

Q. Do vou multiply or divide to find how many gallons there are 
in 8 quarts 7 

Q. When, then, the reduction is performed by division, what is it 
called 7 

« A. Reduction Ascending. 

Q. From the preceding remarks, how many kinds ef redaction do 
there appear to be 7 and what are tne y 7 

A. Two ; — ^Reduction Ascending and Descend 
tog. 

Q. What do you multiply 2 ' driongs by, to bring them into rods 7 
Q. As a generaJ rale, tiien what cIo you multiply furlongs by 7 

A. By what makes a furlong. 

Q. What do you multiply days, bttthiel«| &c. b^ 1 
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A, Bushels by what makes a bushel^ days by 
what makes a day, <fcc. 

Q. What do 3'ou divide by to bring 8 gills into pints T 
Q* As a general rule, then, what must you divide gills, mixMitt^ 
q[Q&rters, &c. by? 

A. Gills by gills, minutes by minutes, quarters 
by quarters, &c. 

Q. Why do you divide thus 1 

A. Because 4 gills are equal to 1 pint, 60 
minutes to 1 hour, &c 



Q. What do you multiply pounds (money) by 7 

A, Shillings. 

Q. What do you multiply shillings by 7 

A. Pence. » 

Q. What do you multiply days by f 

A. Hours. 

Q. What do you multiply by. to bring 25 pounds into farthings T 

A. By 20, 12, and 4. 

Q. How do you bring 40 cwt. into tons ? 1 cwt. into drams T 
1 ton into drams 7 Drams into tons 7 Drams into cwt. ? 1 lb. into 
grains 7 Grains into pounds 7 ElUi Flemish into nails 7 Nails into 
ells Flemish 7 Quarters into ells English 7 Ells English into quarters 7 
6 bushels into pints 7 200^ pints intohushels 7 360 degrees into inches T 
Feet into furlongs 7 5 weeks into seconds 7 Seconds into weeks T 
Years into seconds 7 Seconds into years 7 How do you tell what I 
tun of wine will cost, at 6 cents a gill t 

Exercises for the Slate, 

46. At 6 cents a pound, what will 2 qra. 8 lbs. of sugar cost/ 

OPERATION. . q. Why do you multiply the 2 qrs. by 

281bs. ? 

A. Because, since it takes 28 pounds 
to make 1 qr., there will of course be 28 
'times aff many pounds as quarters; that 
is, 28 t.mes the quarters. 

Q. What do you do with the 8 lbs. ? 

A. 1 add it to 56 lbs., making 64 lbs. 

Q. Why do you multiply the 64 lbs. bj 
6 cents ? 

A. Becaust^ everjr pound of sugar cost 
6 cents ; that is, 6 times the pounds. 



qrs. lbs. 
2 8 

28 

V 


6 6 lbs. 

8 lbs. 


6 4 lbs. 
6cts. 


• 3,84 Ans, 
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yProof of the foregwig ExampU, 

47. How many quarten of sugar can yoa bay for 384 cents, 
•ft 6 cents a pound ? 

Q. Why do you di- 
vide 384 cents by 6 
cents? 

A. Because, since 
there are 6 times as 
many cents as pounds, 
as often as G is con- 
tained in 384, so many 
pounds there will be. 



OPERATION. 

6 ) 384 • 

*28 r^i ( 2qr8. 
56 



8 lbs. Ans, 2 qrs. 8 lbs. 



Q. Why do you divide 64 pounds bv 2d pounds ? 

A. Because every 28 pounds make 1 quarter. 

Q. What, then, appears to be the method of proof ? 

j^. Reverse the operation ; that is, make the divisors in the 
operation the multipliers in the propf, and the multipliers ths 
divisors. 

pO^ la examples like the foIIowinCf where more than one operation in a airaple 
nueJ9 employed iu their solution, "their entire work is inserted in the JTeyj by 
means of iffgns, indicating the exact procesa of each, with all their intermediate 
results, to the final one, or answer. Besides, when the Question is at all intr»- 
cote, toe reason for every step in the required operation is fully shown. 

More Exercises far the Slate. 

48. At 5 cents a ^ill, what will 8 pints of rum cost ? ^. $1,60* 

49. How many gills in 20 pints ? In 40 pints }■ A. 240 gills. 

50. How many pints in 80 gills ? In 120 ? A. 50 pints. 

51. A merchant sold 5 hhds. of brandy, at 3 dollars a gallon , 
ho¥^ much did it amount to ? A. $045. 

52. How many hogsheads in 12C gallons "i In 945 .^ A. 17. 

53. At G cents a quart, what will 1 hhd. of molasses come to .' 
A. fl5,l2. 

54. How many quarts are there in 3 hhds..^ In 100.' A. 
25956. 

55. How many hogsheads are there in 756 qts. .' In 252 qts. ? 
A, 4. 

56. Sold 1 tun of wine, at 5 cents a giU ; what did I get for it i 
A. $403,20. 

57. How many giUs in 10 tuns.' A, 80640. 

58. At 8 cents a pound, what will 3 cwt. 2 qrs. of raisins cost .•' 
A. |31,36. 

69. How many pounds in 15 cwt. 1 (jr. ? A. 1708. 
€0. At 8 pence a peck, how many pence will 3 bushels of sah 
eOBt.' j9. 96. 
61. How many pence are there in 20 shillings ? A. 240. 
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63. How many pence in 5 £. ? In 10 ? w0. 3600. 

63. How many pownds in 480 d« ? In 1440 d. ? A. 8. 

64. HowmanyfarUiing9in4£.? j1. 3840. 

65. At6penceperlb.y what will two qra. of rice oo«t? A. 396 
pence. 

66. How many qra. of rice, at 6 pence per lb., may be booght 
for 336 pence ? A. 2 qrs. 

67. At 6 cents a irill, what will 1 ton of wine ooflt? 
A. $483,84. 

68. How many tuns of wine, at 6 cents a gill, may be bought 
for $483,84. A. 1 tun. 

69. At 9 pence per quart, what will 16 gals. 2 qts. of molasses 
eome to in pence ? A. 594 pence. 

70. How many gallons of molapses^ at 9 pence per quart, may 
be bought for 594 pence ? A. 16 gals. 2 qts. 

71. What is the value of a siWer cup, weighing 10 oz. 5 pwts. 
18 grs., at 5 mills per grain ? A. $24,69. 

^. At 5 mills per grain, what will be the weight of a silver 
cup that $24,69 will purchase ? A. 10 oz. 5 pwts. 13^8. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
sugar? A. $76,08 cts. 

74. How many hundred weight of siurar, at 12 cents per lb., 
may be bought for $76,08 ? A. 5 cwt. 2 qrs. 18 lbs. 

75. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. labor come to in pence ? A. 187StoO. 

76. How manyyears' work, at 9 pence per hour, n»y be 
obtained for 187380 pence ? A. 2 yrs. 6 mo. 3 weeks, 6 da. 
12 h. 

77. At 20 cents a nail, what is the price of 4 yds. of cloth .' 
j9. $12,80. 

78. At 320 cents a yard, what will 64 hails of cloth cost' 
A. $12,80. 

79. At 1 £. 2 s. 6i d. per yard, what will 20 yds. of broadcloth 
cost in farthings ? A. 21P40. 

80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt of 
flax-seed cost ? A. $77,22. 

81. How many shillings, at 2 farthings a ffill, will 5 T. 1 p. 

1 hhd. 2 gals. 2 qts. 1 pt. 3 gills, cost ? A. 1935 s. 7 d. 2 qrs. 

82. At 2 shillings a quarter, how many dollars will 8 yds. 1 q|r. 
of broadcloth cost? A. 11. 

83. At 2 pence a gill, how many dollars will buy 50 gak. 

2 qts. 1 pt. 2 gills of iJe ? A. $45,055. 

84. In 3600 dollars, how many farthings ? A. 1036800. 

85. In 1036800 farthings, how many dollars ? A. 3600. 

86. In 25 guineas, of 28 s. each, how many pence ? A. 8400. 

87. In 8400 pence, how many guineas? A. 25. 

88. In 15 lbs. how many ounces, drams, scruples, and graiii*i •* 
A. 180 ounces, 1440 drams, 4320 scruples, 86400 grains. 
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89. In 86400 grains, how many scruples, drams, and ounces ^ 
Jt. 4320 scruples, 1440 drams, 180 ounces. 

90. In 256 miles, 30 rods, how many rods ? JS. 81950. 

91. In 81950 rods, how many miles ? A. 256 m« 30 rods. 

92. In 15 lea. 1 m. 6 fiir. 28 rods, 4 yds. how many barl« v 
corns? -i. 8903304. ~ V ^ ' 

93. In 8903304 barley corns, how many leagues ? w9. 15 leu. 
. 1 m. 6 fur. 28 rods, 4 yds. > ■ i. . 

94. In 360 ells English, 4 qrs. 2 n. how many nails P A. 
1804 qn. 7218 na. 

95. In 7218 na. how many ells English ? A. 360 E. E. 4 qm. 
2na. 

96. In 3000 E. Flemish, how many naih ? A, 36000. 

97. In 36000 nails, how many E. Flemish ? A. 3009. 

98. In 500 acres, how many roods ? A. 2000. 

99. In 2000 roods, how many acres ^ A. 500. 

100. In 15 tons of hewn timber, how many solid inches ^ 
A. 1296000. 

101. In 1296000 solid inches of hewn timber, how many tons ? 
A lt>. 

102. In 20 cords of wood, how many solid inches? A. 
4423680. 

103'. In 4423680 solid inches, how many cords of wood? 
A. 20. 

104. In 500 bushels, 3 pecks, 7 qts. 1 pt. how many pints ' 
A. 32063. 

105. In 32063 pints, how many bushels ? A. 500 bu. 3 pka. 
7 qts. 1 pt. 

106. In 20 tuns of wine, how many gills ? A. 161280. 

107. In 161280 gills of wine, how many tuns ? A. 20. 

108. In 360 years, 300 days, 20 hours, 50 minutes, and 37 
seconds, how many seconds ? A. 11386731037. 

109. In 11386731037 seconds, how many years ? A. 3G0 yrs. 
300 days, 20 hours, 50 minutes, and 37 seconds. 

110. In 8 signs of the Zodiac, how many seconds ' A 
864000. 

• 111. In 20 purses, each containing 21 guineas, how many 
shillings, pence, and farthings ? A. 11760 s. 141120 d. 5644vSU 
far. 

112. In 5 ingots of silver, each 5 lbs. 6 oz. 20 grs., how many 
grains? A. 158500. 

113. In 239130 grains, how many ingots, each 6 lbs. 11 o%. 
15 grs. ? A. 6. 

114. A lady sent a tankard to a silversmith, tliat weighed 
. 5 lbs. 3 oz. and ordered it to be made into spoons, e^ich to weigh 

2 oz. 2 pwts ; how many spoons did it make ? A. *30. 

115. A goldsmith, having 15 ingots of silver, each weighing 
2 lbs. 7 oz. 3 pwts., which he wishes to make into bowls of 2 Um. 
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8 oz., tankards of 1 lb. 10 oz., salts of 11 oz.| and spoons of 1 oi« 
15 pwts., and of each an equal number, how many will there be 
of each sort? 




di lidey and tlie quotient wilfbe the answer. ^. 7. 



116. In 20)880 lbs. of sugar, how many hhds., each 12 cwt ' 
A 20. 

117. How many barley corns will reach round the globe, it 
b^.ng 360 degrees ? A. 4755801 600. 

lid. In running 300 miles, how many times will a wheel 9 
f<»et 2 inches in circumference, turn round ? A. 172800. 

119. In 172800 turns of a wheel measuring 9 feet 2 inches, 
liow many miles .' A. 300. 

120. How many times will a wheel, which is 15 feet 9 inches 
in circumference, turn round in going from Providence to Wor- 
wich, it being 45 miles ? A^ 15085-|-. 

121. A farmer rents a plantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in the 
remainder? A. 32000. 

122. In a lunar month, of 27 days, 7 hours, 43 minutes, 5 
seconds, how many seconds ? A. 2360585. 

123. How many seconds is it from the birth of our Saviour 
to Christmas, 1828, allowing the year to contain 365^ days, or 
365 days 6 hours .? A. 57687292800. 

124. When a person is 21 years old, how many seconds old is 
lie .? A. 662709600. 

125. It is supposed the wars of Bonaparte, in 20 years, caused 
the death of ^^00000 of persons; how many was this per hour, 

allowing the year to contain 365 days 6 ho^rs .? A. UtV^^Af 



COMPOUND ADDITION. 

IF XXX. 1. William bought an arithmetic for 2 s. 6 d., 
and an inkstand for 6 d. ; how many sliillings did both cost r 

2. Harry purchased a vest ; the cloth and making cost 5 s.. 
the buttons 9 d., and the thread 3 d. ; how much did the vest 
cost ? 

3. William, Harry, and Thomas gathered some nuts ; and 
when they measured tliem, it was round tjiat William had 2 
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ipB. and 1 pt, Harry 3 qts. 1 pt, and Thomas 2 qts. ; how 
flDany pecks did tbey gather in all ? 

4. How many pecks are 3 qts. 4-1 qt + ^ ^^- ^ 

5. How many yards are 2 qrs. -|-3 qrs. -[- 3 qra. ? 

6. How many gallons are 1 qt.4-2 qts. -{- 1 qt ? 

7. How many pence are 1 qr. -f- 3 qrs. -|- 1 qr. ? 

8. How many shillings are 3d.-|-8 d.-^^ ^•*'' 

9. How many pounds are 10 s. -|- 18 s.4- 12 s. ? 

10. How many hours are 50 m«4- 20 m. -|- 10 m. ? 

11. How many feet are 4 in. 4* 10 in. -|- H i^ ' 

12. How many minutes in 45 sec. -I- 15 sec. -{~ ^^ ^^* ' 

13. How many pounds in 8 oz. -|- 12 oz. -[- 12 oz. ? 

14. How many oushels in 1 pk.4-3 pks.-{-2 pks.? 

15. Sold a Virgil, that cost me 128. 6 d., so as to gain 1 i. 
6 d. ; how much did I get for it? 



Q. What is tJiIs, which you have now beca doing;, called f 

, A. Compound Addition. 

Q. Why do yru call it Compound ? why not Simple Addition t 

A. Because there are more denominations than 
ene. 

Q. What r!o you mean by more denominations than one t 

A. Shillings, pence, &c. in one sum; pecks, 
quarts, pints, &c. in another sum. 

Q. Wliat, then, is the Collectin^^ numbers of different denommaUons 
into one sum called 7 « 

A. Compound Addition. 

Operation hy Slate illustrated, 

1 A manb<](iightacartfor 6£ 12 s. 3d., a load of hay fbr3£ 
9«. 7 d., and a cow for 4 jC 4 b. 1 d. ; what did he pay for the 
whole » 

Q- How do jon write th« nomberi 
down } 

A. Pounds under pounds, shiUings 
under shillings, 4be. 

Q. How do you get the 11 d. in the 
answer? 

A. I find, by adding up the column 
of pence, that it makes 11 d., which 1 
wnte under the column of pence. 
Q. How do you get the 6 shillinfi^ 



OPERATION. 
SO 19 

£ . 8. d. 

6 12 3 

3 9 7 

4 4 1 

Ans. £1^ 5 11 
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J, Addin^p the cohimn of shillinj^, I find it makes 95 s. ss 
I £ 5 s. (for 20 s. in 25, 1 time, and 5 over), writing the 5 s. under 
the column of shillings. 

q. What is to be done with the 1 jC? ^ 

^. I must, of course, add pounds to pounds, and, to do tliifti 
1 joiui^or carry, it to the next cohimn, which is pounds. 

Q. How do you get the 14 £? 

A, Adding up the column of pounds makes 13 pounds, an4 
1 £ (to carxy) makes 14 £. 

From these illustrations we deriye the following 
Q. How do you place the numbers to oe added ? 

A, Pounds under pound i, shillings under shU 
tings, drams under drams, d^c. 

Q. At which hud do you begin <o add 7 

A. At the right. 

Q. How do you add op the 6 at colunu f 

A* As in Simple A'idition. 

<2. What do you divide the amount by 7 

A, By as many of this denomination as mak% 
one of the next higher, as in Reduction. 

Q. What do you do with the remainder 7 

A. Write it underneath. 

Q. What do you carry to the next cohima 7 

A, The quotient. 

Q. How lonff do you proceed in this way 7 * 

A. Till r come to the last column. 

Q. How do you proceed with this 7 

A. Add It up, and set the whole amount dowi^. 
as in Simple Addition. 

Proof. Q. What is the proof? 

A, The same as in Simple Addition. 

More Exercises far the Slate. 

2. Bought a eart for S £ 15 s., a plough for 18 s. how ravelt 
dU both cost.' A. 3£ 13s. " 

3. Bought a coat for 5 £6 Sw, » wsteh for 1 £ 19 s. > how mnek 
4id they come to .' j9. 7 £ 5 s. « 

4. A man bought one kwd of Ifiiy for 6 £ 3 s. and another 
for 7 £ 15 s. 6 d. ; how much did he give for both } A, 13 £ 
16s. 6d. 

& Sold an Qx ibr 10£ 158. 6d., a cow.for 6£ 19a. 11 d.^ a 
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horse for 12 £ 6s. 4d. ; how much money did I receive.' 
A, 30£ls.dd. 

6. Bought of a grocer 3 gals. 2 qts. of rum, 5 gals. 3 qts. of 
gin, and 4 gals. 1 qt. of molasses ; how many gallons did I buy 
in ail ? A. 13 gate. 2 qts. 

7. Sold 4 hhds. of molasses, the first of which contained 42 

fals. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 gals, 
qts., and the fourth 55 gals. 1 qt. 1 pt. ; how much was sold in 
all .' A. 213 gals. 3 qts. 1 pt. 

8. A grocer sold 4 hhds. of sugar, weighing as follows > the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., th« 
third 9 cwt. 1 qr. 15 lbs., tlie fourth 7 cwt. 1 qr. 10 Ibs^ \ what 
did the whole weigh I A. 29 cwt. 2 qrs. 21 lbs. 

9. A merchant bought 4 pieces of cloth, the first containing 
520 yds. 3 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 
26 yds., and the fourth 10 yds. 1 qr. 3 na. ; how many yards did 
he Duy in all .^ A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 6 qts. 
at a fourth ; how many bushels did he buy in all ^. A. 21 bu. 

3 pks. 5 qts. 

11. A man bought, two loads of hay, one weighing 19 cwt. 
1 qr., and the other 18 cwt. 2 qrs. ; how much did both weigh P 
A, 37 cwt 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in another 
day 30 m. 2 fur. 25 rods; how far did he travel in all .' A. bt m. 
5 lur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contained 

4 cw^ 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the third 

5 cwt. qr. 24 lbs. ; what was the weight of the whole ? A. 
13 cwt, 1 qr. 19 lbs. 

14. A man has 3 farms ; the first containing 150 acres, 2 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods ; and the 
third, 100 acres, 1 rood, 10 rods; how many acres has he in all P 
A. 451 acres, 1 rood, 10 rods. 

15. Willia.n resided in Providence, his native place, till he 
was 15 yrs. G mo. 4 days old ; he then went to Boston,' where he 
resided 7 yrs. 2 m. 2 da. ; from Boston he emigrated to Saleiii, 
where he remainedj4 yrs. 3 da. ; from Salem he went to Ports- 
mouth, and resided there two years precisely : now, how 
much time did he spend in these places in all ? A. 23 yrs. 8 in. 
I w. 2d. 

16. A man brinjp to market 3 loads of wood ;. the first con- 
taining 1 cord, 64 feet, 864 in. ; the second 2 cords, 63 f\. 64 in. ; 
and tne inird 1 cord, 60 ft. 931 in. ; how much did he bring in 
all? A. o cords, 60 fl. 131 jnches. 

17. A goldsmith bought 4 ingots of silver, the first of whit k 
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wcig^hed 8 lbs. 2 02. 12 pwts,, the second 5 Hw. 4 oz. 5 pwta., tb» 
tJiird (j lbs. 10 oz, II pwts., and the fourth 6 lbs. 11 oz. 15 pwts.^ 
what was the weight of the whole ? ^. 27 lba.,5 oz. 3 pwts. 

18. James is 10 yrs. 2 too. 3 wks. 4 da. old, Thomas is 11 yn. 
1 1 mo. 5 da. old, Rufus is 9 yrs. 10 mo. old, Harry is 14 yrs. old ; 
what is the sum of all their ages.'* Jl, 46 yrs. 2 da. 

{^By raaltiptylng the answori to the foHowing siuiu by 3, the true answert 
may be obtained. 

A*ote. — It will be well for the learner, not only in this, but in all rules, to 
prove kia resulta, wiion practicable. 

19. Add together 17 £ 13 s. 11 d. 1 qr., 13 £ 10 s. 2 d. 2 qrs., 
lOJC 17s. 3d. Iqr., 7je 7s. 6d. 2 qrs., 2£ 2s. 3d. 2tir8., 18 £ 
17s. 10d.2qrs. .^. 35£4s. Gd. 3qrs. X2. 

20. Add together 46 £ 16 s. 5 d. 1 qr., 2 £ 8 b. 9 d. 2 qrs., 58 £ 
lis. 10 d. 1 qr., 316 £ 15s.8d. 2 qrs., 651 £ 18 s. 9d. 2 qrs., 
405 £ 16 s. 5 d. ^. 741 £ 6 s. 6d. X 2. 

31. Add together 30 £ 10 s. 3 d. 2 qrsv, 14 £ 9 s. 8 d. qr., I£ 
Os. I d. 2qr8.,2£8&.7d.'2qrs.,42£98.6d.2qr8.,2b£5s. 
4d.2qrs. ./?. 59 £ 11 s. 9 d. 3qrs. X 2. 

22. Add together 15 lbs. 10 oz. 18 pwts. 22 grs., 3 lbs. 3 02. 
<«■) pwts. 20 grs., 7 lb». 7 oz, 18 p*'ts. 13 grs., 5 lbs. 8 oz. 13 pwts. 
M) grs., 3 lbs. 6 oz. 9 pwts. 6 grs., 6 oz. 10 pwts. 11 grs. ^. 16 lbs. 
4 oz. 3 pwts. 8 grs. X 2. 

23. Add togetlier 2 cwt. 3 qrs. 27 lbs., 1 cwt. 2 qrs. 16 lbs., 
3 cwt. 1 qr. 25 lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt, 2 qrs.. 14 lbs., 5 
cwt I qr. 15 lbs. J2. 10 cwt. 3 qrs. 12 lbs. 8 oz, X 2. 

24. Add togetlier 70 yds. 2 qrs^ 1 na., 12 yds. 1 qr. 1 na., 9 yd& 

<jr. 1 na., 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 Ba., 48 yds. 1 qi 
J a a. J. 118 yds. 2 qrs. 1 na. X 2. 

25. Add together 1 pk. 6 qts. 1 pt., 2 plis. 5 qts., 1 pk. 4 qta., 

1 l>k. 3 qts. 1 pt., 2 pks. 5 qts., 3 pks. 4 qts. pt. A. G pks. 
6 c^ts. pt. X 2. 

26. Add together 38 gals. 2 qts. 1 pt. 2 gi., 16 gala. 1 qt. 3 ^.^ 
2'> cfa-s. 2 qts. 1 pt. 1 gi., 18 gals. 1 qt. I pt.^ 7 gals. 1 qt. 2 gi.. 
in ga.*. 2 qta. 1 jpt. A. 66 gals. X 2. 

*^. Add together 80 lea. 1 m. 5 fur. 30 po., 50 lea. 2 m. 6 fur. 
'4I> po., 40 lea. 1 m. 7 fur. 15 po., 30 lea. 2 m. 4 fur. 25 po., 70 
lea. J m. 3 fur. 10 po., 60 lea. 2 m. 2 fur. 4 po^ A. 167 lea. m. 

2 fur. 32 po. X 2. 

2rf. Add together 367 acres, 2 roods, 30 rods ; 815 acres, I 

r')od, 16 rods; 40 acres, 2 roods, 20 rods; 60 acres, 2 roods, 3J 

r. U. ^. (W2 acres, roods, 28 rods, x 2. 

2i). H'Ud mmsure. — Add toTctlier 12 feet, 1335 inches ; 15 

fe »t, 615 inches; 2 feet, 755 inches; 13 feet, 1283 inches. 

/i 22 eet, 7t>6 inches, X 2. 

'-D. \dd to<Tetiier 20 yrs. 3r»3 da. 20 h 50 m. 30 sec, 20 yrs 
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40 da. 10 h. 30 m. 20 sec, 12 yrs. 110 da. 13 h. 16 sec, 13 jrs. 
8 da. 10 h. 20 m. 14 sec, 7 yrs. 20 da. 8 h. 10 m. 12 sec. A, 36 
yrs. 271 da. 19 h. 25 m. 46 sec. X 2. 

31. Add together US. 29^ IG' 59", 20° 45' 11", 88. »» 
10' 50", 3S. 10® 6' 10". A. 12 S. P 39' 35" x 2. 



!= 
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TXXXI. 1. Wiffiam had 2 qts. of walnuts, and gave 
James 1 pt ; how many had he left ? 

2. James, owing Rufus 1 s. 6 d^ paid him 6 d*; how much 
. did he then owe ? 

3. Thomas bought a knife for 9 d., and sold it for 1 s. 6 d. , 
kow much did he make by the trade ? 

4. Harry and Ruins purchased 3 qts. of walnuts ; Harry 
paid so much towards tliem, that he is entitled to 2 qts. 1 pt. ; 
now, what is Rufus's part 

5. A servant, returning with a two gallon jug of molasses, 
perceived that it had leaked out some considerable, and, 
wishing to know how much, by emptying it into a 6 quart 
and 1 pint measure, found it exactly filled the measure j how 
much had leaked out.' 

6. From 1 gallon take 3 qts. 

7. Prom 8 gills take 2 pints. 

8. From ] ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. 

11. From 2 shillings take 10 pence. 
J 2. From 2 quarters take 20 pounds. 
I^. From 3 weeks take 7 days. 



(^ W^hat is this, which you have now been doing, called 7 

A. Compound Subtraction. 

Q. W hat, then, is the taking one number from another, of different 
tnia aliens, called ? 

^ /I Compound Subtraction. 

Q Wherein does Compound difler from Simple Subtraction^ 

A^ Simple consistvS of , only one denomination; 
Compound, of more than one. 



t 
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Operotion by Slate illustrated. 

I. A merchant bought a pfiece of cloth containing 10 yds. 
2qn. 3 na., and sold 7ydfl. 3qni. 2 na. ; how much had he left? 

Q,. In this example, how are the num- 



OPERATION. 
4 4 
yds. qra. na. 

10 2 3 
7 3 2 



Ans. 2 3 1 



bera written down ? 

^. The less under the greater, with 
nails under nails , quafters under quarters, 
&fc.f as in Compound Addition. 

Q. How do jou get the 1 na. in ths 
answer ? 
A. I begin with nails, the least denomi 
nation y and saj/ 2 na. from 3 na. leaves 1 na. 
Q. How do yon proceed to get the 3 qrs. .' - 
A. I cannot take 3 qrs. from 2 qrs., but I can borrow, as in 
Simple Subtraction; 1 yd.=s4 qrs., from the yards; then say^ 
4 qrs. joined or added to the 2 qrs. (the top figure) makes 6 qn., 
from which taking 3 qrs. leaves 3 qrs. 

Q. But suppose that, instead of adding first, we subtract first, 
how would you proceed f 

A. Taking 3 qrs. from 4 qrs. (borrowed) leaves 1 qr., and 9 
qrs. makes 3 qrs. 

Q. How do you get the 2 yds. ? 

A* I must carry 1 yd. (for the yard which I borrowed) to 7 
yds., making 8yds., which, subtracted from 10 yds., leaves ^yds 

From this example we derive the following 

RULE. 

Q. How do you write the numbers down T 

A. The less under the greater, placing each 
denomination as in Compound Addition. 

Q. With which denominalion do you begin to subtract? 

A. The least denomination. 

Q. How do you subtract each denomination T 

A, From the denomination- above it, ad ifi 
Simple Subtraction. 

Q. If the lower number in any denomination be greater tl,*icn: tlte 
upper, how do yjon proceed 7 

A. Borrow as many units as mak^ one f n the 
next higher denomination, from which subtracr the 
lower number. 

Q. What mUst the remainder be added to 7 

A. The upper number. 

Q. How many do you carry in such cases 7 ♦ 
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A. On^. 

Q. How do you subtract the last denomination t 

A, As in Simple Subtraction. 

Proof. Q. How do you prove the operation ? 

A, By adding the Kemainder and Subtrahend 
together, as in Simple Subtraction, the amount 
of which must be equal to the Minuend. 

More Exercises for the Slate. 

2. If, from a piece of- cloth containing 10 yds. 2 qra., yon cot 
off 2 yds. 2 qrs., how much will there be left.' j9. 8 yds. 

3. A bought of B a bushel of barley for 8 s. 6 d. ; he gave B 
1 bu. of rye, worth 4 s. 3 d., and paid the rest in money ; how 
much did he pay .' w^. 4 s. 3 d. 

4. A bought of B a bale of cotton for 20jC 4 s., and B. bought 
of A 4 tierces of rice for 15£ 18 s. ; A paid B the rest in 
money ; how much did he pay ? ^. 4£Qb. ^ 

5. A man bought a wagon for 6£ 10 s., and sold it for 12JS 
18 s; ; how much did he make by the trade ? A. ^£ 8 s. 

6. A man bought one load of hay for 4£ 10 s., and another 
for 5£ 15 s. \ how much more did he give for one llian the 
other.? A. 1£ 5 s. 

7. A man bought two loads of hay, one weighing 18 ewt. 3 
qrs. 25 lbs., and the other 17 cwt. qr. 26 lbs. ; how much did 
one weigh more than the other .' A. 1 cwt. 2 qrs. 27 lbs. 

8. A merchant bought a piece of broadcloth, containing 40 
▼ds., from which he sold 36 yds. 1 qr. 2 na. ; how much did \m 
have lefl ? A. 3 yds. 2 ars. 2 na. 

9. A ffrocer bought a hhd. of rum, containing 65 gals., and 
by accident 2 ffals. 2 qts. 1 pt. leaked out ; how many gtdlons 
did he have leu ? A. 62 gals. 1 qt. 1 pt. 

|0. A merchant bought a quantity of corn, weighing 20 cwt. 
S qrs. 15 lbs., of which ne sold 10 cwt. 3 qrs. 12 lbs. ; how mi]0h 
had he left } A. 9 cwt. 3 qrs. 3 lbs. 

11. A ^ocer retailed 10 gals. 3 qts. 1 pt. 1 gi, of rum from a 
hhd. containing 54 gals. 2 ^ts. 1 pt. 2 gi. ; now much had he left ? 
A. 43 eals. 3 qts. pt. 1 ffi. 

12. If, from a box of butter, containing 20 lbs. there be sold 
10 lbs. 8 oz., how much will them be Ifft.' A. 9 ^bs. 8 ox. 

13. If, from a field, containing 40 acres, 2 roods, 20 poles^ thert 
be taken 19 acres, 3 roods, 30 poles, how much will there bs 
toft? ^.20 acres, 2 roods, 30 poles. 

14. 'William engaged himself in a store for 3 yrs. ; afler 
having staid 2 yrs. 2^mo. 2 w. 2^., how much longer had ho 
to itaj ? ^. 9 mo. 1 w. 5 d. ' 

16. A fanner, [giving raised 40 bu. of com^kftigiVi^ W^-^JaaS, 
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for his own use, and sold tlie rest ; how much did he sell ? J, 
^16bu. 2pks. 

16. A farmer made in one year, from his orchard, 200 bbls. 14 
ffals. of cider, of which he sold precisely 118 bbls. 3 qts. 1 pt. ; 
how much had he left for his own use ? m, 82 bbls. 13 sals. 1 pt 
.17. If, from a parcel of wood, containing 40 cords and 64 feet, 
there be told 39 cords and 32 feet, how much will there be left } 
A. 1 cord 32 feet 

18. The distance from^ Proyidence to Norwich is 45 miles , 
now, when a man has travelled 30 m. 7 fur. 20 rods of the dis- 
tance, how much farther ha* he to travel } A. 14. m. 20 rods. 

19. From 14£ 15 s. 6 d. 2 qrs. take 12£ 15 s. 6 d. 3 qrs. A. 1£ 
198. lid. 3qrs. 

20. From 1£ take 2 s. A. 18 s. 

21. From \£ take 2 d. A. 19 s. 10 d. 

22. From 1£ take 2 qrs. A, 19 s 11 d. 2 qrs. 

23. From 1 lb. take 19 grs. A. 11 oz. 19 pwts. 5 grs. 

24. From 1 ton take 10 oz. A. 19cwt3qr.271b.6oz 

25. From 1 lb. take 15 grs. A. 11 oz. 19 pwts. 9 gs^. 

26. From 1 vd. take 2 qrs. A, 2 qrs. 

27. From 1 bu. take 1 pt. A, 3 pks. 7 qts. 1 pt. 

28. From 1 yd. Uke 1 b. e. A. 2 ft. 11 in. 2 b. c. 

29. From 1 yd. take 1 in. A, 2 ft. 11 in. 

30. From 1 sq. yd. take 3 sq. fl. A. 6 sq. ft. 

^^* "^'JltiLl^" } take50cu.m. -4 39 sol. ft.l678sol. in. 

32. From 1 yr. take 12 h. A. 11 mo. 3 w. 6 da. 12 h. 

33. F«om 12£ 2 qrs. take 6 d. A. IIX 19 s. 6 d. 2 qrs. 

34. From 10 cwt. 10 oz. take 5 drs. A. 10 cwt. 9 oz. 11 drsu 

35. From 1 E. E. 2 qrs. take 3 na. j3. 1 E. E. 1 qr. 1 na. 

36. From 8 gals. 3 gills take 1 pt A. 7 gals. 3 qts. 1 pt. 3 g 

37. From 12 ra. 15 rods take 3 fur. A, 11 m. 5 fur. 15 rods. 

38. From 1 mo. 2 h. take 45 m. A. 1 mo. 1 h. 15 m 



COMPOUND MULTIPIilCATION. 

If XXXII* 1. If one knife cost 9 d., how many shil- 
lings will buy 2 knives ? Will buy 4.? Will buy 6? Will 
buvS? Will buy 12? 

2. William, having a basket that would hold 1 qt 1 pt^ 
filled it with nuts ; how many qts. can be put in a basket tfar^ 
will hold twice as much? 3 times as much? 4 time* as 
mnehP 
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> 

3. At 1 s. 6 d. a bushel, how many shillings will 2 buahola 
df apples cost? Wm4biu? Will6bu.? WillSbu.? 

4. Multiply 2 s. 6 d. by 2, ^ 

5. Multiply 2 pwts. 12 grs. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by 2. » 

8. Multiply 20 m. 20 sec. hy 3. 

9. How many pence in 2 times 2 farthings ? 4X3 Aur- 
things, or 2 qrs. ? 4x3 qrs. ? How many shillings in 2 
times6d..^ 2Xl3d,.? 4x6d..^ 5Xiad..J> 8x3d.? 
4x7d.? 3X5d.? 8Xl2d.? 

10. How many pounds in 4 times 10 s. ? 3 X 10 s. ? 
4X6s.? 

Operation hy Slate illustrated, 

1. A merchant bought 5 yards of cloth for 2£ 6 s. 1 d. 3 ^w. 
per yard ; what did the whole coot ? 

Q. How do you get the 3- qrs. 
in the answer ? 

^. 5 times 3 qrs. are 15 qrs. 
=B3d. 3 qrs., writing down the 
3 qrs. and carrying 3 d. as in 
Compound Addfition. 

Q. How do you^t the 8d.? 
A. 5 times 1 d. are 5 d., and 
3 d. (to carry) makes 8 d. 
Q. How do you get the 10 s. .' 

A. 5 times 6 s. are ^ s.ssljC 10 s., writing down the 10 s. and 
carryinff the 1 j£. 

Q. How do you get the 11 £ ? 

A. 5 times 2jC are IOjC, and 1£ (to carry) makes 11£. 

From these illustrations we deriye the following 

RULE. 

<2. AVilh which denomination do you begin to multiply T 

A. With the lowest. 

Q. How do you multiply that, and each denomination ? 

A. Separately, as in Simple Multiplication. 

Q. How do you divide each product, and carry 1 

A. As in Compound Addition, 

Proof. Q. What is the proof? 

A, As in Simple Multiplication 
9* 



OPERATION. 
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90 


12 


4* 
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8. 


d. 


qrs. 


2 


6 


1 


3 
5 



Ans, £\l 10 8 3 
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More Exercises for the Slate. 

2. At 5 1. 6 d. a grallon, what will 2 gals, of rum cost ? A. 11 s. 

3. At 2 s. 6d. 1 qr. a quart, what will 2 qts. of brandy cost?- 
6-0-2. What will 3 qts. .?-7-6-3; What wiU 4 qts. j»-10-l. What 
wUl 5 qts. .?-12.7-l . What will 6 qts. .?-15-l-2. ^. 2fi 10 s. 5 d. 

4. Iiow much wine in 7 botUes, each containing 2 qts. 1 pt. 2 

fills .M-3.0-2. How much in 8 botties .?-5-2. In 9 .' -6-0-1-2. 
n 10 .'-6-3-1. In 11 i»-7-2-0-2. A. 30 gals. 3 qts. 1 pt. 2 gills. 

5. What is the weight df 3 doz. silver spoons, each doz. weigh- 
ing 2 lbs. oz. 12 pwts. 3 grs. P-7-7-16-9. What will 4 doz. wei^ ' 
-10-2-8-12, What will 5doz.?-12-9-0-15. What will 6 doz. ?- 
15-3-12-18. A. 45. lbs. 10 oz. 18 pwts. 6 grs. 

6. Bought 4 loads of hay, each load weighing 1 T. lOcwt 2 
qrs. 20 lbs. 5 oz. 15 drs. ; what was the weight of the whole ?~ 
6-2-2-25-7-12. What would be the weight of 5 loads i»-7-13-l- 
17-13-11. Of 11 loads.?-! 6-17-2-0-1-5. OfI21oads?-18-8-0-aO-7-4. 
Ji. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. 

7. At the rate of 36 lea. 2 m. 3 fur. a day, how far will a yes- 
•el sail in 6 days .'-220-2-2. In 15 days P-551-2-5. In 10 days ?- 
867-2-6. In 9 days P-331-0-3. J3t. 1471 lea. 2 m. 

8. In 8 bales of cloth, each bale containing I^pieceo, each 
piece 27yd8i 1 qr. 2 na., now many yards ? A. 2628 yds. 



COMPOUND DIVISION. 

5 XXXni. 1. William had 3 qts. 1 pt of widnutft, 
wlilch he wished to divide equally among his tw«f little 
brothers ; how many must he give each ? 

2. James bought 2 books for 2 s. 6 d. ; how much did he 
pay apiece ? 

3. If you pay 1 s. 6 d. for 2 inkstands, how many sliillmgs 
would that be apiece ? 

4. A man bought 4 lambs for 6 shillings ; how many pence 
did he pay apiece? 

5. William has 3 pks. 4 qts. of walnuts, which he wishes 
to put into 4 little baskets, each of which will hold 7 qts. ; 
will his baskets hqld all his walnuts, or net.' and inform mo 
how you do it 

6. 3 men have 4 ^als. 2 qts. of cider allowed th.em every 
day ; how much is uiat apiece ^ 



i 
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7. flow maDy pence is } of 1 s.? i of 2s.? i of 38.? 
ofl8.6d.? iofls.3cL? iofl8.6<L? iof2s.6d.? 
of Id.? Jofld.2qrs.? 



OPERATION. 

90 15S 
£ a. d. 

2)15 3 8 
Ans, £7 11 10 



Q. What is this, which yoa have now been dwag, called T 

-4. Compound Division. 

Q, Whv^ does it differ from Simple ? 

^. Simple consists of only one itenomination ; 
•jompound, of more than one. 

Q. What, then^ is the process called, by which we find bow manj 
imes one number is contauned in another ofdifferent denominations ? 

A. Compound Division. 

Operattan by Slate illustrated. 

1. A man bought 2 loads of h^y for 15JS 3 s. 8 d. ; how much 
was that a load ? 

Q. How do you get the 7£ in the 
answer ? 

A. 1 begin as in Short Division of 
whole numbers, and say, 2 is con- 
tained in 15iS, 7 (£) times, and 1£ 
over, writing down the 7 times. 

Q. Wh^t do you do with the ]£ 
over? 

A. 1£ =s 20 8. which I join or carry to the 3 s., making 23 §. 
Q. How Qo you proceed then, to get the 11 s. ? 
A. I say, 2 in 23, 11 times, and 1 s. over, writing down Xhm 
lis. underneath. 

Q. How do you get the 10 d. .? 

A. The 1 8. overlieing equal to 12 d., I join or carry it to 8 d., 
making 20 d. ; then, 2 in 20, 10 times. 

From these illustrations we derive the following 
Q. At which hand do you begin to divide, and how do you proceed ? 

A. With the highest denomination, and divide 
as in Simple Division. 

Q. Ifyou have a remainder, how do you proceed ? 

A. Find how many of the next lower denomi- 
nation this remainder is equal to, which add to 
the next denomination; after which divide as ia 
whoie numbe'S. 
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Proof. Q. What is the proof? 

A, The same as in Simple Division. 

More Exercises for the Slate. 

2( If 8 tons of hay cost 40£ 14 s. 8 d., what will 1 ton 
J. 5£ 1 s. 10 d. 

3. If 11 gals, of brandy cost 5£ 16 s. 5 d., what will 1 gaUon 
cost? M, lOs.rd. 

4. If a man spend 60£ 13 s. 4 d. a week, how much is that a 
day? J. 8£13b. 4d. 

D. If 1 cwt. of rice cost 2£ 6 s. 8d., what will 1 lb. coBtf 
A. 0£0s. 5d. 

6. You have 31£ 9 s. 6 d. to be divided equally among*S men ; 
how much would it be apiece .^-15-14-9. How much would It 
be apiece to be divided among 3.M0-9-10. Among 6.'-6-4-ll. 
Jl. 31£ 9 8. C d. 

7. Will you divide 2 gal8» 2 qts. by 4 P-0-2-1. By 5 .?-0-S. 
By 10 ?-0-l. By 2 ?-M. Ji. 2 gals. 2 qts. 1 pt. 

8. Will you divide 96 acres, 2 roods, IC rods, by7?-13-3-a 
By 8 .?-12 0-12. By 12 P-8-0-8. A. 33 acres, 3 roods, 28 rods. 



Questions to exercise the forego ing Rules, 

1. What is the sum of th*? following numbers, viz. wiei, two 
thousand, thirty thousand, four millions, twenty thousand, nine- 
teen, four hundred millions ? A. 404052020. 

2. Bought a coat for 15 dollars, a vest for 1 dollar 37.^ cents, 
a pair of Doots for 6 dollars 12^ ; wi.at did tlin whole cost m^ ? 
A. $22,50. » 

/> 3. Bought a horse for $75, and Br\d him fKr 37J^ cents less 
than he cost me ; what did I g(}t for him f A. $74,62,5. 

4. What will 3200 vards of tapu come to, at 6| cents, or -j^ 
of a dollar, a yard ?-2O0. At 12^ cents, or J of a dollar ?-400. At 
20 cents, or 4 of a dollar P-800. 4. $1400. 

5. How many yards in 31.557600 rods ? A. 173506800. 

6. How many years in 31557(500 seconds, allowing the yeox 
to contain 365;J days ? A. 1 year. 

7. At 4 cents « gill, what will 1 tun of wine cost.' A 
$322,56. 

8. How much wine can be bought for $322,50, at 4 cents a' 
gill? A. I tun. » 

9. How many rods .n J 100 yds.? In 3300 yds.? j?. POO rods 

10. How mtny dollars in 300£ ? In OOOiS? A. $4000. 
JL Reduce 5£ J 7 s. d. to farUuuga. A, ^rfS4^ ^toi\.\vviv^ 
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12. How many pounds in 5640 farthings ? A. 5jS 17 s. 6 d. 

13. Multipljr 3600 by 25j. A. 90600. 

14. What will 1 ton of clover-ieed coflt| at 5 mills an oune« * 
A, $179^. 

15. At 2 cents an inch, what will 1 yard of cloth cost } A. 
72 cents. , 

16. Reduce 1 tun to ^ills. A. 8064 gills. 

17. Reduce 20 bushels to pints. A. 12B0 pints. 

18. Reduce 4 tons to drams. A. 2293760. 

19. How many barley corns will reach across the Atlantic 
Ocean, allowing it to be 3000 miles. A. 570240000. 

20. How many times will a watch click in 20 vears, if it click 
at the usual rate of 60 times in a minute ? A. 631152000. 

21. A father lefl legacies to 4iis children as follows : to Thom- 
as 75£ 14 s. 6d., to William 3 times as much as Thomas,, to 

his daughter Mary j- as much as Thomas, and to Susan, his 
youngest child, as much as all the rest, lacking 20£ 13 s. 8 d. : 
now much did each receive .' A. William 227£ 3 s. 6 d., Mary 
12£ 128. 5d., Susan 294£ 168.dd. 



Mr. Charles Testjf 

To Leans P. Child. . . . . Dr, 
J837. 

Jan. 1. To 3 yds. Linen CloUi, at 1 s. 6 d. a yard, 
«• 15. " 1 ton of Hay, at 4 s. d. a hundred, 
Feb. 28. " 25 bushels of Rye, at 3 s. 9 d. a bushel, 
Mar. 9. " 3 cows, at 5£ 10 s. a head, - - - 



£25 Ids. 3d, 
Halifax, April 1, 1827. 

Received payment, 

Lewis P. Child. 
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IT XXXIV. 1. If one third (J) of an apple cost 8 
eents, what will a whole apple cost ? 

2. If one third cost 3 cents, ^hat will a whole one cost? 
If one third cost 4 cents, what will dne whole apple cost? 
If one tliird cost 6 cents ? 6 cents? ^ ceivNj^l ^^ <:.<(^\&aJ^ 
SO cents? 100 cents? 
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'3. If you pay 3 cents for one fiilh (•(] of an orange, what 
will a whole orange cost ? a 

4. if you pay 2 dollars for ono eighth (i) of a ticket, what 
will a whole ticket cost ? 

K How many halves to an apple, or any thing ? 
[. How many thirds ? Fifths ? Ei^^htks ? Sixteenths ? 
{. When an apple, or anything, is divided into two e<|ual 
parts, would you call one of these parts a half or a third ? 
Into 3 equal parts, what is one part called ? 
Q, Into 4 parts, what is 1 part called ? 
J. Into J5 parts, what is 1 part called ? 
[. Into 8 parts, what is 1 part called? 
I, Into 8 parts, what are 2 parts caDed ? 
Into 8 parts, what are 5 parts called ? 
Q. When an apple, or any thing, is divided into two equal 
parts, how would you express one part, on the slate, m 
figures. A, I set the 1 down, and draw a line under it ; 
then write the 2 under the line. 

Let me see you write down in this manner, on the slate, 
One half. One third. One fourth. One fifth. One sixth. 
Two sixths. Three sixths. Three eighths. Eight twelfths. 



Q. What aro such expressions as these called ? 

A, Fractions. 

Q. When, then, any whole things, as An apple, a unit, &c. 19 broken 
^ divided into equal parts, what are these parts called ? 

A. Fractions. 

Q. Wh}' called fractions 1 

A. Because fraction signifies broken. 

Q. You have seen, that, when any whole thin^ is divided into L 
parts, these parts are called thirds ; into 4 parts, ealled fourths : what 
then, does the fraction take its name or denomination from ? 

A. From the number of parts into which any 
thing is divided. 

Q. When an apple is divided into 6 parts, and you are desirous of 
giving away 5 parts, how would you express these parts ? 

A. i. 

Q. What is the 6 (in |) called T 

A. The denominator. 

Q. Why so called 1 

Ji. Because it gives the name or denonunatioa 
io the parts. 
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Q. What IS the 5 (in f ) called 7 

A. Numerator. 

Q. Why so called ? 

A, Because it numerates or numbers the parts. 

Q. Which is the numerator, then ? 

A. The number above the line. 

Q. Which is the denominator ? 

A. The number below the line. 

Q. \Vhat, then, does the denominator show ? 

A. The number of parts a unit, or any thing, 
is. divided into. ' 

Q. What does the numerator show 7 

A. How many parts are taken, or used. 

Q. In the expressions f , t%, -fyt -^f which are the numerators, 
and which are the denominators 7 

Q. If you own ^ of a vessel, how many parts is the vessel sup- 
posed to be tiivided mto 7 and how many parts do you own i 

A. 40 parts, and I own 28 parts. 

Q. Is A of an apple more than } of it 7 

Q. What fraction, then, is greater than 1 7 Tlian 1 7 Than il 

Than I 7 Than I 7 What fraction is less than 1 7 Than f 7 Than 

t7 Thanf7 

Q. From these remarks, what appears to b» a correct definition of 
fractions 7 

A. They are broken parts of a whole number. 

Q. H!ow are they represented 7 

A. By one number placed above another, with 
a line draw^a between them. 

V In Simple Division, you recollect, that the remainder was repre- 
sented in like manner 3 what, then, may justly bo considered the origin 
of fractions 7 

A, Division, 

Q. What may the numerator be considered 7 

A. The dividend. 

Q. What may the denominator be considered 7 

A, The divisor. 

Q. What, then, is the value of a fraction 7 

A. The quotient of the numerator divided by 
the denominator. 

Q. What is the quotient of 1 dollar divided among' S men f 

A. I. 

Q. ITAat 15 Che quotient of 7 divUed.\>7^\ 
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Q. How, then, are fractions represented f 

A, By the sign of division. 

Q. What does | express ? 

^. The quotient, of which III::;:: ^n:;::;-- 



1. If 3 apples be divided equally among 8 boys, what part 
of one apple will each boy receive ? 1 apple among Q boya 
would be I of ah apple apiece, and 3 apples would be 3 
times as much ; tliat iS) f of an apple apiece, ^ns. f . 

^. If 4 oranges be divided equally among 8 boys, what 
part of an orange is each boy's part ? 1 orange among 8 
Doys = \f and 4 oranges are 4 times as much ; that is, 

I, Jlns. If 2 oranges among 7 boys ? •^. f • 9 oranges 
among J3 boys ? 20 oranges among 37 boys f 

3. One orange among 2 boys is i of an orange apiece , 
how much is 1 divided by 2, then ? Ans, i. ' How much is 

. 1 divided by 3? A, k* The quotient of 5 divided by 6? 
JL^. Of3by5? Of7by9? Of8byl3? Of 11 by 15? 

4. What part of one apple is a third part of 2 apples? 
A third part of one apple is ^, and a third part of 2 apples 
must be twice as much ; that is, | of 1 apple. Jt. |. 

, 5. What part of 1 apple is one fourth U) part of 3 apples? 
I of 3 apples is 3 times as much as } or 1 apple ; that is, | 
of 1 applov w^. |. 

6. What part of I apple is -J of 3 apples? A, f. What 
part of 1 apple is .^ of 4 apples? A. f.* ^ of 4 apples is 
what part of 1 apple ? Ans. f . 



A Proper Fraction. Q. We have seen that the denoininat€>r 
shows how many parts it takes to make a whole or unit; when, then, the 
numerator is less than the denominator, is the fraction greater, or lest, 
than a whole thing or unit 1 

A. It must be less. 

Q. Wliat is. such a fraction called 7 

A. A Proper Fraction. , 

Q. How may it always be known 1 

A. The numerator is less than the denommatoii. 

Q. What kind of fractions are Jy it {"y &C. T 

As Improper Fraction. Q. When the numerator is as kirg«, 

ArUwffer than thedenommalor,a8,|» -ft* ^,\V\% v\^Ti,Sic«x\VAftwitio« 
1 whole; or more than \ NvVioXe *. viNxaXu WLOcL^.^i^A\\wv^ti&«^\ 
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A. An Improper Fraction. 

Q. How may it be known ? 

A. The numerator is greater than the denomi* 
nator. 

Q. What kind of fractions are if -^9 f-9 &g. ? 
A MizKO Number. Q. What is a mixed namber ? 

A, A fraction joined with a whole number. 

Q. What kind of fractions are 15|, 16|y &c. ? 

Q. What kind of fractions are each of the foQowinj^ expressioM 

Tix. 15f f, ^> 8t, i», 7f ^rf^ T 

t xxxy. to change an improper fraction to a 
Whole or Mixed Number. 

1. How many whole apples axe there ia 6 thirds (|) of an 
apple? In 8 quarters (f) ? In J^? In-^? In^? In 

2. How many weeks in 4jl of a week? In ^ ? In ^ ? 
laV? In^? 

3. How many pints in f gills ? In -^ gills ? In ^ gills' 
InJ^pgiUs? 

4. How much is f of a dollar? .^.$1. Is f ? •^. 1 and 
t=:li. Is-V^? IsY? Is¥-? Is^? IsV? 



Q. What is the finding^ how many whole things are contained in an 
improper fraction called 7 

A, Reducing an improper fraction to a whok 
or mixed numbei. 



1. James, by saving -^ oT k dollar a day, would save in 3S 
days ^ ; how many dollars would that be ? 



OPERATION. 

16)33 

Ahs, 2^ dollars. 



In this example, as -ff make 1 dol- 
lar, it is plain, that as many times as 
16 is contained in 33, so' many dollars 
it is ; 16 is contained 2 times and 1 
over ; that is, 2jL dollars. 



Rule. Q. What, then, is the role for reducing^ an improper fhie 
(ioa to a whole or mixed nhmber 7 

A. Divide the numerator b\ the dexvotKVTvaXMt. 

10 ^ 
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More Exercises for the Slate, 

2. A rei^ment of soldiers, consuming -^ of a barrel of pork a 
day, would consume in 28 days ^ of a barrel ; h^w manj 
barrels would that be ? A.b^ barrels. 

3. A man, saving -^ of a dollar a day, would sare in !^ dayi 
^1^ J how many dollars would that be ? A. $73. 

4. Reduce ^O^ to a mixed number. A, 20^. 

5. Reduce ^f^ to a mixed number. A, 72-ty. 
.6. Reduce -^ to a mixed number. A, 4f . 

7. Reduce ^^ to a mixed number. A. 12 ft. 

8. Reduce -^ to a mixed number. A, lZ\i. 

9. Reduce ^^%^ to a mixed number. A, 23^^ f . 

10. Reduce J-fi^ to a whole number. A. 144. 

If XXX VI. To REDUCE A Whole or Mixep Num- 
ber TO AN Improper Fraction. . ') 

1. How many halves will 2 whole apples make ? Will 3.' 
Will 4? Will6.? WiUaO.? Will 100? 

2. How many thirds in 2 Whole oranges ? In 2| ? In 2} ' 
In 3? In3^.J> In 8? In 12? 

3. A father, dividing one whole apple among his children, 

Save them -J^ of an apple apiece ; how many children were 
lere ? 

4. James, by saving } of a dollar a day, found, after severa) 
days, that he had saved 1| of a dollar ; how many 8ths did 
he save ? and how many days was he in saving them ? 

5. How many 7ths in 2 whole oranges ? In ^ ? In 2f i 

ln3f? 

This rale, it will be perceived, is exactly the reverse of 
die last, and proves the operations of it 

1 . In 30} of a dollar, how many 8ths ? 
OPERATION. 

30 

8 



240 = the 8thB in 30 doUan. 
3 = the Sths in |. 

243 = ^1^, Ans. 
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RuLZ. Q. What, then, is the rule for redoting a mixed or whole 
aninber to an improper fraction ? 

A. Multiply the whole number by the denomi- 
nator of the fraction. 

Q. What do you add to the product ? 

A. The numerator. 

. Q. What is to be written under this result t 

A. The denominator. 

More Exercises for the Slate. 

m 

2. What improper fraction is equal to SO^j ? Jl. -^fj^ 

3. What improper fraction k equal to T2-}J ? i/i. ^f^ 

4. What improper fraction is equal to 4f ? .^. ^, 

5. What improper fraction is equal to 12 J ? A, Af-. 

6. What improper fraction is equal to ^6r^ ? ^ Jl» "S^. 

7. What improper fraction is equal to 17-ft ? j3. -*j^. 

8. What improper fraction is equal to 144i^ ? j3. ^J§^ . 

9. Hcduce SO^ pounds to 20ths. As ^V of a pound =»! s., 
^=2s., the question is the same as if it had been stated thus*' 
,. , dO£ 5 s. how many shillings? A, ^^^=605 shillings. 

10. In : ^* weeks, how many 7ths ? A, -^ = 101 days. 

11. In 26f pecks, how many 8ths.^ A. ^^=211 quarto. 

5 XXXVII. To REDUCE A Fraction to its Lowest 

Terms. 

Q. When an apple is divided into 4 parts, 2 parts, or J, are evi> 
deatiy ^ of the appl<i : now, if we take ||, and roultlply the 1 and 2 both 

by %f we shall have \ again ; why does not tins multiplying alter the 
ralue7 

A. Because, when the apple is divided into 4 
parts, or quarters, it takes 2 times as many parts, 
or quarters, to make one whole apple, as it will 
take parts, when the apple is divided into only 9 
ports, or halves : hence, multiplying only increase! 
the number of parts of a whole^ without altering 
the value of the fraction. 
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* 

Q. Now, if we take f , nad multiply, both the 2 and 4 by 2, we ob 
lain t =: ^ j what, then, is i equal to ? 

A. f , or f 

Q. Now it is plain that the reverse of this must lie true; for, if we 

divide both the 4 and 8 in | by 2. we obtain i, and, dividing the 2 

and 4 in 7 by 2^ we have ^ ; what, then, may be inferred from these 
remarks respectingViultiplyiu^ or dividing both the numerator and de* 
nominator of liie same fraction ? 

A. That they may both be multiplied, or di- 
vided, by the same number/ without altering the 
va^ue of the fraction. 

Q. What are the numerator and denominator of the same fractioa 
called 7 

A. The terms of the fraction. 

Q. What is the process of chanopng f- into its equal 7 called ? . 

A. Reducing the fraction to its lowest ternia 

Mental Exercises. 

1. Reduce f to its lowest terms. 

2. Reduce f to its lowest terms. 

3. Reduce f to its lowest terms. 

4. Reduce -^ to its lowest terms. 

5. Reduce ^} to its lowest terms. 

6. Reduce ^ to its lowest terms. 

7. Reduce j^ to its lowest terms. 

I 
Operatien hy SkUe illustrated, 

1. One minute is ^ of an hour, and jo minutes are ^^ ; 
what part of an ho*3r will ^^ make, reduced to its lowest terms? 

OPtEATION. 



CI 5 ^3 1 

1 2 "" 4' 



^)60 



' Q. How do you get the -j^ in this 
example ? 
A. tfy dividing 15 and 60 each by 5. 
Q. How do ^ou get the \ ? 
A. By dividmg 3 and 13, each, by 3. 
Q. How do you know that \ is reduced to its lowest tenns ? 
Jf. Because then is no numbei gteatev tkin I th&t will 
bath the teram of | without a xemaAnAftt 
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From these illustratio'tts we derire the foUowiilg 

Q« Htfw 4b you proceed to reduce a fraction to its lowest terms T 

A. Divide both the tenns of the fraction by any 
ntmiber that will divide them without a remainder, 
and the quotients again in the same manner. 

Q. Wbeo is the fraetioa said to be redoced to its lowest terms V 

A. When there is no number greater than 1 
ihat will divide the terms without a remainder. 

Mare Exercises far the Slate. 

2. Reduce ^ of a barrel to its lowest terms. j9. f". 

3. Reduce -ff of a hogshead to its lowest terms. «tf. i> 

4. Redhce 1^^ of a tun to its lowest terms. Ji. -f. 

5. Reduce 1^1^^ of a foot to its lowest terms. A, -j^. 

6. Reduce ^f-ofa gallon to its lowest terms. A. ^. 

7. Reduce iHi of an inch to its lowest terms. A, j-. 

% xxxvm. to multiply a fraction by a 

Whole Number. 

1. If 1 apple cost I of a cent, what will 2 apples cost.'' 
How much IS 2 times ^ ? 

2b If a horse eat i of a hushel of oats in one day, how 
many bi^shels will he eat in 2 days? In 3 days.^ How 
much is two times | ? 3 times i ? 

3. William has f of a melon, and Thomas 2 times as 
mach ; what is Thomas's port? How much is 2 times | ? 2 
times f?2times|? 3 times f ? 6 times -^^ ? 

Q. From these examples, what effect does multiplying^ numera 
tor by any number appear to have on the value of the fraction, if tht 
denominator remain the same 1 

A. It multiplies the value by that number. 

Q. 2 times i'lsfssiiy but, if we divide the denominator 4 (is 4) 
by 2, we obtain ^j what effect, then, does dividing ibe denoininatdt Um 
any number have on the vaUic of a fraclioti,\{ vtMsm>nx«»t%\nt t^v^<^^^vi, 
tame? 

^. It multiplies the va\ue bv iXvaV Twvw^i^t 
10 • \ 
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S|. What is the reason of this ? 
. Dividing the denominator makes the parts of a whofo 
80 many times larger; and, if as many are taken, as before, 
(which will be the case if Uie nmnerator remain the same J 
the value of the fraction is evidently increased so many 
times. 

Again, as the numerator shows how many parts of a 
whole are takeoy-multiplying the numerator by any nomber, 
if the denominator remain the same, increases the number 
of parts taken ; consequently, it increases the value of tfao 
fraction. 

4. At -]^ of a dollar a yard, what will 4 yards of cloth 
cost? 4 times i^ are -^f == f of a dollar, Ans, But, by 
dividing the denominator of -^ by 4, as above shows, we 
immediately have f in its lowest terms. 

From these illustrations we denve the foUowiiig 

RULE. 

, Q. How can you multiply a fraction by a whole number 7 

A, Multiply the numerator by it without .chang- 
ing its denoi|iinator. 

Q. How can you shorten this process T 

A. Divide the denominator by the whole num^ 
ber, when it can be done without a remainder 

Exercises for the Slate. 

1. If a horse consume -^^ of a bushel of oats in one day, how 
many bushels will he consume in 30 days ? j9. ff = 6 bushels. 

2. If 1 pound of butter cost ]^ of a dollar, what wiU SSyS 
pounds cost? j9. ^^ = 30 jfss 30} dollars. 

3. Bought 400 yards of calico, at f of a dollar a yard ; what 
did it come to ? Ji. -^^ = $150. 

4. How much is 6 times ^^ ? .tf. -J f- a=s l-j^. 

5. How much is 8 times i j ? ^. -^ = 2f | = 2? 

6. How much is 12 times -ft ? ^. |f = ^ = 6f . 

7. How much is IJl times iU ? -^^ V^==^iii' 

8. How much is 314 times } ? j3. H^ = 235f = 235j 
&. How much is 513 times -ft- ? •^- Hi^ = 326-A:. 

10. How much is 530 times Ji ? Ji, ^W^ — ^^ 
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Ditfide the denominator in ihefoUawing. 
11. How much is 42 times H ? A. 11. 
U. How much is 13 times '^\% ? A. ^ » 12^}. 

13. How much is 60 times tIit' A, ^==2j^. 

14. At 2| dollars a yard, what will 9 yards of cloth cost .' f 

times 2 are 18, and 9 times i^ are f = 1|^, which, added to 13, 
makes 19| dollars. A. This process is substantially the same 
as V XXVII., by which the remaining examples in this rule 
may be performed. 

15. Multiply 3i by 367. A. 1192|. 

16. Multiply 6| by 211. j9. 1450f . 

17. Multiply 3^ by 42. A. 129|^=129j. 

t XXXIX. To MULTIPLY A WhOLE NuMBER BY A 

Fraction. 

Q* When a number is added to itself several times, this repeated 
addition has been called multiplication ; but the term has a more exten- 
sive application. It often happens that not a whole number only, but a 
certain portion of it, is to be repeated several times ; as, for instance, If 
you pay 12 cents for a melon, what will | of one cost 7 ^ of 12 cents is 
3 cents 3 and to get |, it is plain that we must repeat the 3, 3 times, 
making 9 cents, the answer : when, then, a certain portion of the multi- 
plicand is repeated several times, or as many times as the numerator 
•hows, what is it called 7 

A, Multiplying by a fraction. • 

Q. How much is i of 12 7 fofl27 iof207 fof207 fofS? 

J of 8 7 "i of 40 7 I of 407 f of 40 7 iof40? 

Q. We found in Multiplication, IT X., that when two numbers are to 
be multiplied together, eitner ma^ be the multiplier ; hence, to multiply 
• whole number by a fraction, is the same as a fraction by a whow 
number \ consequently, the operations of both are the same as that de- 
scribed in IT XXVII. : what, then, is the rule for muiuplying a whole 
number by a fraction \ (For answer, see IT X ^VII.) 

Exercises for the Flate, 

1. What will (KK) bushels of oats cost, at -^ of a dollar a 
bushel ? A. $112j|. 

2. What will 2700 yards of tape co^t, at } of a dollar a yard .' 
J. $337il. / 

3. Multiply 425 by 5^. A. 2? 0. 

4. MulUply 272 by 15|. A. 4 SA. 

5. Multiply 999 by 2lf . A. ' 1201. 

6. Multiply 20 by 5^. A. mi 
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1 XL. To DIVIDE A Fraction by a Whole Numbbk. 

1. If 3 apples cost } of a cent, what wiU 1 apple cost ? 
How much is I -t- 3 ? 

2. If a horse eat j^ or f of a boshel of meal in 2 days, 
how much will he eat in one day ? How much is { -^ 2 ' 

3. A rich man divided f of a barrel of flour among 6 poor 
nen ; how much did each receive ? How much is f>-~6?' 

4. If 3 yards of calico cost f of a dollar, how much is it a 
yard ? How much is | -7- 3 ? 

5. If 3 yards of cloth cost ^ of a dbllar, how much is it 
■ yard ? 

The foregoing examples have been performed by simply 
dividing theu: numerators, and retaining the same dencnau- 
nator, jor the following reason, that the numerator tells how 

many parts any thin? is divided into ; as, f arc 4 parts, and, 
to divide 4 parts by 2, we have only to say, 2 in 4, 2 times, 
as in whole numbers. But it will often happen, that the 
numerator cannot be exactly divided by the whole number, 
as in the following examples. 

6. William divided ^ of an orange among his 2 little 
brothers ; what was each brother's part ? 

We have seen, (IT XXXVII.) that the value of the fraction 
IS not altered by multiplying both of its terms by the same 
number ; hence J X 2 = f . Now, f are 6 parts, and Wil- 
liam can give 3 parts to each of his two brothers ; for 2 in 6, 
^ times, t^. I of an orange apiece. 

Q. In this last example, if (in }) we multiply the denomi-> 
nator, 4, by 2, (the whole number,) we have }, the same result 
as before ; why is this ? 

•^. Multiplying the denominator makss the parts so many 
times smaller ; and, if tlie numerator remain the* same, no 
more are taken than before; consequently, the value is 
lessened so many times. 

From these illustrations we derive the following 

Q. When the numerator can be divided by the whole numbei wkh- 
eut a remainder, how do you proceed 1 

A, Divide the numerator by the whole number, 
writing the denominator under the quotient. 
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Q. When the numerator cannot be thus divided, how do jo« 
|)roceed T 

A. Multiply the denominator by the whole 
number, writing the result under the numerator. 

Exercises for the Slate, 

1 . If 8 yards of tape cost -]^ of a dollar, kow much is it a yard '' 
How much is -j^ -J- 8. 

2. Divide | by a ^- A = A- 

3. Divide -^ by 6. ^. ^=z ^. 

4. Divide ^ by 8. A. t^t* 

5. Divide ^^ by 8. {Divide the numerator,) A. ^. 

6. Divide 2^ by 4. A. 5^ = -j^., 

Ji/bte. — Wlien a mixed number occun, reduce it to an improper ftaetioa , 
ten divide as before. 

7. Divide $6f among five men. -«. 6f=:^-i-5 = fJ=sl|^ 
a Divide 2ii by 4. A. fj. 

9. Divide 16f by 5. A. W=^ii' 

10. Divide 252S: by 20. ' jS. :^ J = 1 JSv' 

11. Divide 8f by 6. Ji. H = l^J. 

12. Divide 114i by 280. jS. fftV- 

5 XLiI. To MULTIPLY ONE FRACTION BY ANOTHER, 

r 

1. A man, owning | of a packet, sells { of his part; what 
part of the whole packet did he sell ? How much is } of ) ? 

— -r-"" rr Ans, The reason of this operation will appear 

from the following illustration : — 

Once i is ^^ and j[- of ^ is evidently J divided by 4, which 
IS done (II XL.) hy m'lltiplying the denominator, 8, by the 4. 
making 32 ; that is, ;^ of ^ = ^. 

Again, it ^ of i be. ^, then i of f will be 5 tmie^ Ss^ 
much, that is, ^. 

Again, if ^ of | be ^, then f w^ bo 3 tin en A=H» 
Ans., as before. 

The above process, by close inspection, w it bo fbnnd to 
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consist in multiplying together the two numerators fof a 
new numerator, and the two denominators £br a new de* 
nominator. 

Should a whole number occur in any example, it may be 
reduced to an improper fraction, by placing the figure 1 un- 
der it ; thus 7 becomes \ ; for, since the value of a fraction 
(IT XXXIV.) is the numerator divided by the denominator, 
the value of ^ is 7 ; for, 1 in 7, 7 timesw 

From these illustrations we derive the following 

RUIiE. 

Q. How do yoa proceed to tnultiply one fraction by another ? 

A, Multiply the numerators together for a new 
numerator ; and the denominators together for a 
new denominator. 

Jfote. — If the fitbetion be a mixed nomber, reduce it to an improper fhiction.: 
then proceed as before. 

Mental Exercises. 
% How much is ^ of J ? 6. How nmch is ^ of ^ ? 

3. How mnch is J of f ? 7. How much is § of J ? 

4. How much is f of f ? 8. How much is iV of i^ ? 

5. How much is f of f ? 9. How much is } of xixF - 



Q. What are such fractions as these sometimes called ? 

A. Compound Fractions. 

Q. What does the word of denote ? 

A. Their continual multiplication into each 
other. 

Exercises for the Slate, 

1. A man, having -^ of a factoiy, sold J of his part ; what * 
part of the whole did he sell ? How much is f of -{^ ? 1^ X |^ 

2. At ^ of a dollar a yard, what will | of a yard of clott 

cost ' How much is^oi^ ? 4- A* 

3X5X5 45 
a. Multiply f of f by f Ji. j ^ ^x 7'"59i 

4. Multiply i of f by f A ^ « }. 
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5. Multiplj A of VV by J. ^. 1^4^. 

€. Multiply m by i. ^. +1 8S- = f 58 = HS*. . 

Abte. — If the denominator of any fraction be equal to tlic numerator of 
mnj other fraction, they may both be dropped on the principle explained ia 

IT XXX VII. ; thus § of ^ o^ ^ m&y be ahortoned, by dropping the numera- 
tor 3, and denominator 3; the remaining tcrina, being multiplied together, 
will produce the fraction required in lower torma ; thus, — ^f t- of 4- = 4^ 

The annoers t9 the following examples express the fraction in its 

Imoest terms, 

^ 7. How much is J of ^ of f of f- ? .4. ^g-. 

8 How much is f of ^ of t ? Ji- ^ 

9. How much is 5^ times 5^ ? Jl. 30^. 

10. How much is 16^ times 16^ ? ^. 2721. 

a. How much is 20^ times J of if A. ^ ^ ^\\. 

XLU. To FIND thet^Least Common Multiple op 

TWO OR MORE NuMBERS. 

Q. 12 is a nuniher produced by multiplying 2 (a factor) by some 
either factor ; thus, 2 X o = 12 ; what, then, may the 12 t>e called 7 

A. The multiple of 2. 

Q. 12 is also produced by muUiplying' not onh' 2, but 8 and 6, like- 
Wise, each by some other number j thus, 2 X o == 12 ^ 3 X 4 =rz 12 ; 
<6 X ^= i~ j when, then, a number is a moltipie of severai factors or 
numbers, what is it called ? 

A, The common multiple of these factors. 

Q. As the common multiple is a product consisting- of twn or n^ore 
lactors, it follows that H may be divided by each of these fartors wiilc 
out a remainder ; how, then, may it be determined, whether one ntiin- 
ber is a common multiple of two or more numbers, oir not ? 

A, It is a common multiple of these numbers, 
when it can be divided by each without a re- 
mainder. 

Q. What is the comn»on multiple of 2^ 3, and 4, then t 

A. 24. 

Q. Why t 

A. Because 24 can be divided by 2, 3, and 4, 
without a remainder. 

Q. We can liivide 12, also, by 2, 3, and 4, witbowt a reniaintlef j 
what, then, is the least number, tlial can be divided by 2 or more num- 
bers, called ? 
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A. The least common multiple of these numbers. 

Q. It soinetimes happens, that one number will dividLt several other 
•umbers, without a remainder; as, for instance, 3 will divide 12, 18, 
aud ^, without a remainder 3 when^ then, several numbers can be thus 
divided by one number, what is the dumber called 7 

A. The common divisor of these numbers. 

Q. 12, 18, and 24, may be divided^ also, each by G, even ; what, 
then, is the greatest number called, which will divide 2 or more num^ 
bers without a remainder 7 

A. The greatest common divisor.'*'' 

* In IT XXXVII., in reducing firactitms to their lowest terms, we wezv 
•ometimes obliged, in order to do it, to perform several operations in dividing , 
but, had we oiihr known the greatest comnkon divitor of both terms of tint 
fraction, we might have reduced them by simply dividing once \ hence it m&f 
•otnetimos be convenient to have a rale 

Tojtnd the greatest common divisor of two or more numbtrs. 
I. Wliat is the greatest common divisor of 72 and 84 ? 

In this example, 73 Is contained in 84, I tiiiK*, 
and 12 remaining ; 72, then, is no| a factor 01' 84 
Again, if 12 be a factor of 72, it must altio be » 
factor of 84 ; for 72-1- 12 = 84. By dividing 7'i 
by 12, we do find it to be a factor of 72, r lor 7i> 
-f- 12=:6 with no renminder) ; therefore, 12 i« a 
common factor or divisof of 72 and 84 ; and, as 
the greatest common divisor of two or more 
numbers never exceeds their difference, so 12. 
the difference between 84 and 72, musl be tiM 
greatest comm5n divisor. 

Hence, the following Rule :— Kvide the greater nbmber by the loss, ani», 
rf' there be no remainder, the less number itself .is the comation diviror ; but, il 
Uiere be a remainder, divide the diviuor by the remainder, always dividing tho 
iii9t divisor by the last remainder, till nothing remain : tae last divisor ki the 
divisor nought. 

JVtff«.--If there be more qoiubers than two, of which the ffreatost common 
diviHor is to be found, find the common divisor of two of tliera first, and ihcw 
of that cotnmou divisor ,and one of the other numbers, and so on. 

*. Finif the greatest common divisor of 144 and 139. A, 12. 

:J. FitKl thH greatest common divisor of IdK A. 84. 

4. Kind the greatest common divisor of 24, 48, and 96. A, 24. 

lAt ii» apply this ruU to reducing fraiaioHyto their lowest terms. 

See IT XXXVIl. 



OPERATION. 

7i2)84(l 
72 

12)72(6 
72 

A. 12, common di- 
visor. 



5. Reduce -ffflo 
its lowest terms. 



In this example, by osing the common divt 
nor, 12, found in the answer to sum No. ^, w« 
have a number that will reduce the fraction to 
its lowest terms, by simply dividing both terms 
but once. 



After the savM moMner pcr/brm the folUnoing examples '.— 

i^md the common divisor of 750 and 1000 ; also reduce -/np/fW to it« 
i4we«t terib.. A. 250, and |. 
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1. What i8''the least common multiple of 6 and 8 ? 



OPERATION. 
2)6.8' 



In this example, it will be perceiTed 
that the divisor, 2, is a factor, both of (> 
and 8, and that dividing 6 by 2 g[iyes its 
^ ^ other factor, 3 (for 6 -r- 2 = 3) ; likewise 

dividing the 8 by 2 ^ves its other factor, 4 
(for 8-^2=4) ; consequently, if the divisors and quotients be 
multiplied together, their product must contain all the factors 
of the numbers 6 and 8 ; hence this product is the common 
multiple of 6 and 8, and, as there is no other number greater 
than 1, that will divide 6 and 8, 4 X 3 X 2 = 24 wUl be the 
least common multiple of 6 and 8. 

JfloU.'—When there are sereral nnmben to be divided, thoold the divisor not 
be oontained in any one number, without a reniaindor, it ii evident, that the 
divisor is not a factor of that number : consequently, it may be omitted, and 
reserved to be divided by the next divisor. 



2. What is the common multiple of 6, 3, and 4 ? 
OPERATION. 

3)6.3.4 



2)2.1.4 



In dividing 6, 3 and 4 by 3, 
1 find that 3 is not contained in 
4 even ; therefore, I write the 4 
down with the quotients, after 
which I divide by 2, as before. 
Then, the divisors and quotients 
multiplied together, thus, 2x3 
X3=12,w3jw. 



1.1.2 
Ans. 3 X2 X 2=12. 

From these illustrations we derive the following 

RUL.E. 

Q. How do you proceed first to find the least common multiple 
€>i two or more numbers ? 

A. Divide by any number that will divide two 
or more of the given numbers without a remain- 
der, and set the quotients, together with the. un- 
divided numbers, in a line beneath. 

Q How ^o you proceed with this result ? 

7. Keduce ^^ to its lowest terms. Jl, ^. 

B. Kedace -^^^^ to its lowest terms. ^' ^• 

Hhowld it be preferred to reduce fiactions to their lowest terms by 
Ii XXX VH-, the following rales may bo found serviceable ; — 

Any number ending with an even number or ciphier is divisible by 9. 

Aiv inmiber ending with 5 or is divisible by 5; also if it ood in 0, it is 
i1ivt«Hile by 10. 

u 
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A. Continue dividing, as before, till there is n« 
number greater than 1 that will divide two or 
more numbers without a remainder; then multi- 
plying the divisors and numbers in the last line 
together, will give the least common multiple 
required. 

More Exercises for the Slate, 

3. Find the least common multiple of 4 and 16. A. 16. 

4. Find the least common multiple of 10 and 15. ^. 30. 

5. Find the least common multiple of 30, 35 and 6. w9. 210. 

6. Find the least common multiple of 27 and 51. A. 459. 

7. Find the least common multiple of 3, 12, and 8. ^. 24. 

8. Find the least common multiple of 4, 12, and 20. .^. 60. 

9. Find the least common multiple of 2, 7, 14 and 49. A. 98- 



% XLiIII. To REDUCB Fractions of different Dk 

NOMINATORS TO A CoMMON DENOMINATOR. 

Q. When fractions have their denominators alike, they may ite 
added, subtracted, &.e. as easily as whole numbers; for example, 

i and i are i ; but in the course of calculations by numbers, we shaU 
meet with fractions whose denominators are unlike ', as, for instance, 

we cannot add, as above, f and J together r what, then, may He <ion> 
sidercd the object of reducing fractions of different denominators to a 
common denominator ? 

A. To prepare fractions for the operations ol 
addition, subtraction, &c. of fractions. 

Q. What do ypu mean by a common denominator ? 

A. When the denominators are alike. 

J . Reduce J and ^ to a common denominator. 

OPERATION. In performingr 

Numer. 2 X 6 z=: 12, new nuraer. ^* example, we 
Denom. 3x6=18, com. denom. JJ^J -^ -jj^; 

Numer. 5 X 3 z= 1^, new numer. by tlie denominator 

Denom. 6 X 3 z=: 1 8, com. denom. of f ; also, we mul- 
tiply both the terinir 
<)>f |- by 3, the denominator of § ; and, as both the terms of each 
fraction are multiplied by the same number, consequently the 
▼ajue of the fractions is not altered ; II XXXVII. 



■^ Fractions. iss 

From tliese illustrations we derive the following 

RULE. 

Q. What do jou multiply each denomiaator bj (or a new denom* 
nalor ? 

A. By all the other denominators. 

Q. Wbsd do JOU multiply each nutqerator by for a new numerator 7 

A. By the same numbers (denominators) that 
I multiply its denominator by. 

AVte. — As, by multiplying io this manner, the same denominators are con- 

g'noaJly multiplied into each other, the process may be shortened j for, having 
>und one denominator, it may be written under each new nuinerator. This, 
%oweverj the intelligent pupil will soon discover of himself; tkoAy perhaps, it if 
ooet he should. 

More Exercises for the Slate. 

2. Reduce f and J to a common denominator. A. ^t ^. 

3. Reduce f- and § to a common denominator. w9. -ff » -f^ 
4 Reduce ^ and -})- to a common denominator. w9. fj, f } 
&. Reduce ^i -f- and j- to a common denominator. 

^- ui' m, m 

6. Reduce {-} ^ and -^ to a conimon dei^minator. 

^. m, m' m- 

Compound fractions must be reduced to simple fractions be 
t6re finding the common denominator ; also the fractional parts 
nf mixed numbets may first be reduced to a common 'denomi- 
nator, and then annexed to the whole numbers. 

7. Reduce j- of ^ and -^ to a common. denominator. 
8., Reduce 14 j- and |- td a common denominator. 

9 Reduce lOf and j- of j- to a common denominator. 

10. Reduce 8^ and 14^- to a common denominator. 

Notwithstanding the preceding rule finds a common denomi- 
aator, it does not always find the least common denominator 
But, since the common denominator is the product of all the 
nyen denominators into each othor, it is plain, that this product 
(f ICLII.) is a common multiple of all these several denomina- 
tor! , consequently, the least common multiple fpundby H XUI 
will be the least common denominator. 



{ 



3)3.6.2 

2 ) 1 . 2 ,"2 

1.1.1 
Ans. 2x 3 = 6 
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11. What 18 the least common denominator of §» §- and j- f 

'OPERATION. Now, as the denominator of 

each fraction ia 6ths, it ib evidebt 
that the numerator must be pr4 
portionably increased; that hi, 
we must find how many 6ths 
each fraction is ; and, to do this. 

we can take %i i, and ^ of the 
6ths, thus : 

f- of 6 as: 4, the new numerator, written over the 6, ass ^. 

^ of 6 = 5, the new numerator, written over the 6, s= |^. 

j- of 6 ^3, the new numerator, written over the 6, = f * 

Hence, to find the least common denominator of several 
fictions, find the least common multiple of the denominators, 
for the common denominator, which, multiplied by each frao>- 
tion, will give the new numerator for said. fraction. 

12. Reduce } ahd f to the least common denominator. 

-^^ B» ¥• 
23 Reduce -J- and -^ to the least common denominator. 

14. Reduce 14 1- and 13} to the least common denominator. 

£. 14i§, 13t^. 

Fractions may be reduced to a common, and eve^ to the 
least common uenomiaator, by a method much shorter than 
either of the preceding, by multiplying both the terms of a 
fraction by any number that will make its denominator like 
the otlier denominators, for a common denominator; or by 
dividing both the terms of a fraction by any numbers that will 
make the denominators alike, for a common denominator. 
This method oftentimes will be found a very convenient one ^in 
practice. 

15. Reduce } and | to a conmion, and to a least commcc 
denominator. 

f X 2 = f ; then f and f = common denominator, J. 
2) f = ^ ; then ^ and ^ =: least common denominator, A. 

In this example, both t-he terms of one fraction are multiplied, 
and both the terms of the otheT d\v\d«d, b^ \ibe mms number 
•oiuequently, (Hi XXXVll.) ihiB^>i»VftwA.iV\»t^> 



16. Reduce -^ and i to the least oommon denominator. 

17. Reduce -^^XF uid J^ to the least eommon denominator. 

ji. i, i- 

18. Reduce ^fy and -^ to the least common denominator. 

19. Reduce ^ and ]^ to the least common denominator. 



ADDITION OF FRACTIONS. 

IT XLIV. 1. A father gave money to his sons as fol- 
lows ; to William ^ of a dollar, to Thomas f , and to Rufus 
% ; how much is the amount of the whole ? How much are 

i, f , and f , added together ? 

2. A mother divides a pie into 6 equal pieces, or part^ * 
and gives f to her son, and J to her daughter ; how much 
did she give away in all .' How much are f and f added 
together ? 

3. How much are -J -f* f "f" f ? 

4. How much are ■]ft; -j" "A" H" A ? 

5. How much are t%- "h -ft- -|- iV ? 

6. How much axe ^^ + i^<j + ^ ? 

When fractions like the above have a common denominator 
exi>Te8sing parts of a whole of the same size, or value, it is 
plain, that their numerators, being like parts of the same whole, 
may be added as in whole numMrs ; but sometimes we shall 
meet with fractions, whose denominators are*unlike, as, for 
example, to add ^ and | together. These we cannot add as 
they bland ; but, by reducing their denominators to a common 

denominator, by % XLlll., they makg ^ and f, which, added 

together as befc e, make f , Ans, 

1. Bought 3 loads of hay, the first weighing IDf cwt., the 

second ^3^ cwt., and the third 22f cwt. ; w^^at was the weight 
of the whole ? 

h h §f reduced U) a oommon denoimnaXOT.^x^ «flpAV»\J^' 

n • 
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If and ^ . these, joined to their respective whole numbers, 
gHe the rollowing expressions, viz. 

OPERATION. By adding together aU the 60ths, 

viz. 45, 12 and 40, we have fj=lfj» 
then writing the H down, and carrv- 
ing the whole number, 1, to toe 
amount of the column of whole num- 
bers, makes 62, which, joined with 

iit makes 62f^, ^ns. 



Cwt Cwt. 
19f =19|J 

22f = 22t* 



Ans. 6 2 1 j^ cwt. 

2. How much is jf of {^ and f , added together ? J of | s=s f ; 
then I and $, reduced to a common denominator, give ^ and 
J-f , which, added together' as before, give §{-= 1^^, ^ns. 

From these illustrations we derive the following 

RUI^E. 

Q. How do you prepare fractions to add them t 

A. Reduce compound fractions to simple ones, 
then all the fractions to a common or least com- 
mon denominator. 

Q. How do 3'ou proceed to add ? 

A. Add their numerators. 

More Exercises Jbr the Slate, 

3. What is the amount of 16^ yards, 17-}- yds. and 3^ yards. 
W. 37if . 

4. Add together f and f . ^. l-^. 

5. Add together f , f and -A". ^. 2f f f . 

6. Add together W, f and J. ^. liH- 

7. Add together 14f and 15f . jJ. 30/^. 

8. Add together J of f and J of i. A. iff. 

9. Add together 3i, ^ of f , and \. A. 4t^V- 



SUBTRACTION OF FRACTIONS. 

IF XliV, ]. William, having | of an orange, gave \ 
to ThomAs ; how much had he left ? How much does 4 
/?K>iz2 i leave ? 



FRACTIONS. m 

S. Hany had { of a doUar, and Rufus i ; what part of a 
dollar has Rufiis more than Hany? How much does } frdn 
I leaye ? 

3. How much does j- f from -f | leaye ? 

4. How much does ^ from H leave ? 

5. How much does ^ from -^ leaye ? 

6. How.much does ^^^ from -f^ leaye ? 

From the foregoing examples, it appeara that fractions ma? 
be subtracted by subtracting their numerators, as well as added, 
and for the same reason. 

1. Bought m&i yards of doth, and sold 15} yards ; how much 
remained unsold ? 



OPERATION, 
f and i, reduced to a com- 
mon denominator, make -fy 
and ^ ; then, 

20f = 205*^ 
15f = 15^ 

4 -^ yards, Ans. 



In this example, we cannot 
take -^ from ^flj-, but, by bor- 
rowing 1 (unit), which is ^§, 
we can proceed thus, ^§ and 
■^ are ^, from which taking 
•^, or 9 parts from 20 parts, 

leaves 11 parts, that is, -f^ ; 
then, carrying 1 (unit, for that 
which I borrowed) to 15, 



makes 16 ; then, 16 from 20 leaves 4, which, joined with ^, 
makes 4^, Ans. 

2. From f take -}■. ^ and ^, reduced to a common denomi 
nator, give H and ^ ; then, -fj from H leaves ^, Ans, 

From these illustrations we derive the following 
Q. What is the rule T 

A. Prepare the fractions as in addition, then 
the difference of the numerators written over the 
/denominator, will give the difference required. 

More Exercises for the Slate 

2. From f f take f. Ji. j^ 

3. From f ^ take ^, A. ^^, 

4. From f| take f . A, t^. 
6 From i take |. A. \^« 
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6. From l|f take f. 


A1t%. 


7. From f of | take ^. 


^. tj. 


8. From i of A ttke J of A- 


A ifi/^. 


9. From Idi take f of 19. 


A V^-6» 



DIVISION OF FRACTIONS. 

If XLiYI* To DiTiDB A Whole Number bt a 

Fraction. 

Lest you may be surprised, sometimes, to find in the fdi* 
lowing examples a quotient yery considerably lar^r than the 
dividend, it may here be remarked, by way of illustratlony 
that 4 is contained in 12, 3 times, )c ^ 12, 6 times, 1 in 152^ 
12 times ; and a half (i) is evidently contained twice as 
many times as 1 whole, that is, 24 times. Hence, when 
the divisor is 1 (unitV, the quotient will be the same as the 
dividend ; when the divisor is more than 1 (unit), the quo- 
tient will be less than the dividend ; and when tlie divisor is 
less than 1 (unit), the quotient will be more than tlie dividend. 

1. At f of a dollar a yard, how many yards of cloth can 
you buy for 6 dollars ? 1 dollar is |^, and 6 dollars are 6 
times f, that is, ^ ; then, f , or 3 parts, are contained in ^, 
or 24 parts, as many times as 3 is contained in 24, that is, 
8 times. A, 8 yards. 

In the foregoing example, the 6 was first brought into 
4ths, or quarters, by multiplying it by the denominator of 
the divisor, tliereby reducing it to parts of equal size with 
the divisor ; hence we derive the following 

RUI^E. 

■ 
' Q. How do you proceed to divide a whole number by a fraction ? 

A. Multiply the dividend by the denominator 
of the dividing fraction, and divide the product 
by the numerator. • 

Exercises for the Slate. 

2. At 1^ of a dollar a bushel, hotv many bushels of rye cad 
1 have for 80 dollars ^ 



rRACTIQNS; J» 



OPERATION. 

-6 dividend. 
1 6 denominator. 



480 

go 



Numerator, 5 ) 1 2 8 

Cluotient, 256 bushels, Ans, 



In this example, 
we see. more fullj- 
iUustrated the fact 
that division is the 
opposite of multi- 
plication ; for, to 

muUiply 80 by -^9 
we should mtdti 
My by the numeiap 
tor, and divide by 
the denominator ; 
IT XXXIX. 
%. If a family consume | of a quarter of. flour in one week, 
how many weeks will 48 quarters last tl^ same family ? 

* A, 128 weeks. 

4. If you borrow of your neighbor ^ oi k bushel of meal 
at one time, how many thnes would it take you to borrow U6 
bushels ? A, 960 times. 

5. How many yards of cloth, at i of a dollar a yard, may be 
bought for 200 dollars ? A. 1000 yards. 

6. How many times is ^ contained in 7207 A, 140. 

7. How many times is 84- contained in 300 ? Reduce 8^ to 
•a improper fraction. A. 36. 

8. Divide 620 by 8^^. ^. 75j. 

9. Divide 84 by if J. A. 160. 
10. Divide 9P oy 4|. V A, XS0|. 
U. Diviue IbO by 2 J. A, 36^r. 

1 i. Divide 86 by ISf. A. h^, 

13. How many rods in 220 yards.' A, 40 rods. 

14. How many sq. rods in 1210 sq. yards ? A, 40 sq. rods. 
15.' How many barrels in 1260 gaUons ? A, 40 barrels. 

H XLYIL To DiTiDB ONE Fraction bt another. 

** ■ 

1. At I of a cent an a|»ple, how many apples may be 
boaght for f of a cent? How many times ^ in f ? How 
many times ^ in | ? 

3. William gave ^ of a dollar for one orange ; how many 
oranges, at that rate, ''an he buy for f of a dollar ? How 
many for f of a doUar? For V^? For ^^ For V"? 
Por^? 
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Hence we see lEhat fractions, having a common denominator, 
may be divided by dividing their numerators, as well as sub- 
tracted and added, and for me same reason. 
' 1. At I of a dollar a yard, how many yards of cloth may be 
bought for } of a dollar ? 

OPERATION 

Reducing the fractions } and } to a 
common denominator, thus : — 

i i 



Then, -^ is contained in -^^ as many 
times as 4 is contained in 9, ss2|. 

Jl. 2\ yards. 



In this example, as 
the common denomi- 
nator is not used, it ii 
plain that we need not 
find it, but only mul- 
tiply the numerators 
by the same numbers 
as before. This will 
be found to consist in 
multiplying the nu- 
merator of the divisor 



into the denominator of the dividend, and the denominator of 
the divisor into the numerator of the dividend. But it will be 
found to be more convenient, in practice, to invert the divisor, 
then multiply the upper terms together for a numerator, and 
the lower terms for a denominator; thus, taking the last 
example. 



•J and f , by inverting the 
divisor, become ■?■ and J; then, 
f ^ J = f =:2i- yards, as be- 
fore, Ans. 



Proof, f , the quotient, 
multiplied by -J-, the divisor, 
thus, I ^ i, gives x^2 = f , the 
divisor. 



From these illustrationd we derive the to.'^owing 

RULE. 

Q. How do you proceed to divide one fracUon by another f 

A, I invert the divisor, then multiply the upper 
terms together for a new numerator, and the 
lower for a new denominator. 

JVot«.— Mixed nambers mast be reduced to improper fractiont, and eompoiaad 
to aimpls terms. 

Proof. It would be well for the pupil to prove each result, 
as in Simple Multiplication, by . multiplying the divisor and 
quotient together, to obtain the dividena. 

More Exercises for the^aie, 

2. At -^ of a dollar a peck, hpw many p^cks of salt may be 
bought fbr j- of a dollar ? A, 4f pecks. , 

3. Divide f by -ft. A. 4^=^. 

4. Divide # by g^ • ^- H^ '^^^^ • 
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5. Divide if by ^, A, 3^. 

6. Divide 9^- by I- of f., A, 37. 

7. How many times is j- contained in ^ ' >^. 1 j. 

8. How many times is -^ contained in |-f ? A. 2-{^. 

9. What number multiplied by ^ will make -^ ? A. 2j-J. 



REDUCTION OP FRACTIONS. 

It will be recollected, that in Reduction (IT XXIX.) whole 
numberis were brought from higher to lower denominations 
by multiplication, and from lower to higher denominations 
by division ; hence, fractions of one denomination may be 
reduced to another after the same manner, and by the same 
rules. 

^ XliVm. To REDUCE Whole Number* to thi 
Fraction of a greater Denomination. 

1. What part of 2 miles is 1 mile? 

2. What part tf 4 miles is 1 mile ? Is 2 miles ? Is Smiles? 
8. What part of 1 yd. is 1 qr. ? Is 2 qrs. ? Is 3 qrs. ? 

4. What part of 8 gallons is 1 gallon ? Is 3 gallons ? 

5. What part of 9 oz. is I oz. ? Is 2 oz. ? Is 5 oz. ? 

6. What part of 7 yds. is 1 yd. ? Is 6 yds. ? Is 7 yds. ? 

7. What part of $21 is $17 ? Is $1 1 ? Is $13 ? 

8. What part of 271 inches is 11 in, ? Is 251 in.? 

9. What part of 1 month is 1 day ? Is 2 days ? i 

10. What part of 1 hour is 11 minutes ? Is 21 minutes ? 

11. What part of 19 cents is 11 cents ? Is 3 cents*? 

12. What part of 1 d. is 1 farthing? Is 2 qrs. ? Is 3 qrs*? 

13. What part of 1 s, 13 1 d. ? Is 2 d. ? Is 3 d. ? 



1. What part of a bushel is 3 pks. 4 qts.:* 



OrERATION. 

I bu. 3 pk& 4 qts. 

i _® 

4 24 

8 _4 

32 Denom. 28 Numer. t 

Then §§ = i, Ans. \ 



1 bu. = 32 qts., and 
3 pks. 4 qts. = 28 qts. 
Tnen, as S2 qts. make 

1 bushel^ 1 qt. is -3^ 
of a bushel, and 28 qta. 

28 times i^=:ff =t 

^ bu. Ans,y th« mmtt 
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From these illustrations we derive the following 

RUlaE. 

Q. How do yvu obtain the numerator 7 

A. Bring the given denominations to the lowest 
denomination mentioned, for a numerator. 

^. How do you obtain the denominator ? 

A. Bring 1 (or an integer) of that higher de- 
nomination into the ^ame denomination, for a 
denominator. 

More Exercises for the Slate. 

2. What part of 1 £. is 2s. 6d. A. AV = i 

3. What part of 1 hundred weight is 3 qrs. 15 lbs. 14 oz..' 

4. What part of I vard is 3 qrs. 3na. ? A, -f^- 

5. WIfat part of 1 bushel is 3 pecks, 7 qts. 1 pt. } 

A. If. 

6. What part of 1 tun is 1 gallon, qts. 2 pts. 1 gill } 

•^» Foi*"* 

7. What part of 15 pipes is 25 galls. } A, yf y. 

8. What part of 2 miles is 7 fur. 11 in. 2 b. c. } 

9. What part of 1 month is 19 days ? A. ^. 

10. What pari of 1 month is 25 days, 13 hours } 

s. m- 

11. What part of 1 month is 22 days, 15 h. 1 niin. ? 

t XlilX. To REDUCE A FbACTION TO WhOLE NUM- 
bers of less drnominations, or, to find tjie 
Value of a Fraction. 

1 • How much is j- of a sliilling ? How much i^ of a 11). ' 
A of a lb.? A o^ a lb.? li of a lb.? ^ of a lb.? 

g^ of Iqr. of acwt? A? A? if? li? i " 
fcour? i? f? 

• 

Operation hy Slate illustrated. 

I TThftt M the value of | ot a ipow^^ 
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OPBSATION. 

Numer. 5 

20 s. 



Denom. 6) 100( 16g. 
• 6 



16 8. 8 d. Ans. 



40 
36 

"1 
12 

6)48(8d. 
48 



Q. Ho V do you pro- 
ceed in this example f 
and why ? 

A, As 1 £. as 20 n , 

^ of one pound is ^> d 
same as |> of 20 s., t:i i« 



tofletf ofSOyweinil- 
tipnr the nomerator S 
and 20 together, raak- 
ine 100 ; which, divid 
edby^ the denominator 

6, giyes 16 s. and ^ of 
another shilling pe- 

madning. This t'^^t 
of 12 d.; then, ^ of 
12d.s8d. 

From these illnstrations we derive the following 
Q. What do yoa multiply the numerator by T 

A. By as many of the next denomination as 
make one of that ; that is, pounds by what makes 
a pound, ounces by what makes an ounce, as in 
Reduction of whole numbers. 

Q. What do you divide the product by 7 

A, By the denominator. 

Q. If there be a remainder, how do you proceed T 

jL Multiply and divide as before. 

More Exercises for the Slate, 

2. What is the value of ] of a cwt ? ^. 3 qrs. 

3. What is tlie value of | of an acre ? A, 1 rood, 13| rds. 

4. What is the value of J} of a pound Troj ? jf . 10 os. S 
pwts. loy^. 

5. What is the value of §^| of a hogshead ? A. 49 galloni 

6. What is the value of i^ of a pound avoirdupois ? ^. lib 
Um oz. 

7. What is the value of {|9 f^^ hogshead f A. 60 gallom. 

8. What is the value o£^s of « ^^.y ? Jl. \&\ko\^^^ xste^ 

^'J J SO0» 

12 



1S4 ARITHMETIC. 

1 L. To EEDUCE Fractions of a highi«.r Denomina 

TION INTO A LOWER. 

We have seen (IT ^XXVIII.) that fractions aire maltiplied bj 
multiplying their numerators, or. dividing their denominatoim. 

1. Reduce 7^ £. to the fraction of a penny. 

In tnis example, we multi 

ply the 1, in r^, as in Re 



OPERATION. 

Numer. 1 

20 s. 

20 
12 d. 



New numer. 240 
Then, 240 



Denom. 48 



= 1^ d. Ans, 



auction of whole numbers 
viz., pounds by what makes a 
pound, shillings by what 
makes a shilling, &c. But 
this operation may be Express 

ed differently, thus ; ^p^ x 

20Xl2=:i|»=Jd.; or, by 
dividing the denominators^ 

thus; yiTr-!-aOa=2^-S-12=r 

i[-d., .ins., as before, in iu 
owest terms. 



Q. How, then, would you proceed 7 

A. Multiply the fraetion, as in Reduction of 
whole numbers. 

More Exercises for tJie Slate, 
t. Reduce ^hj of a pound to the firaction of a shilling. 

-J. -A* 

3. Reduce tAtt ^^ pound to the fraction of a&rthing. 

Ji. i qt 

4. Reduce ttjW ^^^ hogshead to the fraction of a gallon. 

6. Reduce t^ of a bushel to the fraction of a quart. 

A, iM'qi 

6. Reduce ttVt ^^^ ^^7 ^ ^® fraction' of a minute. 

7. Reduce lo^oa o^& cwt. to the fraction of a pound. 

Ji. ilk 

8. Reduce 2^0 ^^ ^ hhd. to the fraction of a pint. ^. f- pi. 

9. Reduce yf^ of a pound to the fraction of a shilling. 
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% IA»-To REDvcK Fractions of a lower Denomina- 
tion INTO A HiaHER. 

We hare seen, that,' to divide a fraction, (H XL.) we must 
multiply tlie denominator, or divide the numerator. 
Tlus rule is the reverse of the last, (H L.) and proves it. 



1. Reduce i of a penny to the fraction of a pound. 
OPERATION. 

Denom. 2 



12 

24 
20 



In this example, we divide as in Re- 
duction, riT XaIX.) viz., pence by 
pence, shillings by shillings; but, in 
order for this, we must either multiply 
the denominator or divide the numera- 
tor by the same numbers that we should 
divide by in Reduction of whole num 
bers. The same result will be obtain 
ed if performed thus : 

d. B. 



New denom. 480 

Then, yl^y, Ans. \ i x 12 X ao r^^iiy ^-^ •^^• 

Hence the following 

Q. Haw do you proceed 1 

A. Divide as in Reduction of whole numbers^ 

More Exercises for the Slate, 
ft. Reduce -^ofK. shilling to the fraction of a pound. * 

3. Reduce j- of a fartiiing to the fraction of a pound. 

4. Reduce ^ of a gallon to the fraction of a hogshead. 

"^r TxAyffhhd. 

5. Reduce -{4¥ of & quart to the fraction of a bushel. 

6. Reduce H'l i of a minute to the fraction of a day. 

•^' tAt- 
f. Reduce i of a pound to the fraction of a hundred weigbk 

8. Reduce ^ of a pint to the fraction of a hogshead. 

9. Reduce ^ of a shilling' to the fraction of a pound. 
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DJQGIMAIi FRACTIONS. 

% LiII. Q. When such fractions as these occur, viz. ^^ T^Ttf 
^n/b%> how is a unit supposed to be divided T 

A. Into 10 equal parts, called tenths ; and each 
tenth into 10 other equal parts, called hundredths, 
and each hundredth into 10 more equal parts, 
called thousandths, &c. 

Q. How is it customary to write such enpressions T 

A. By taking away the denominator, and 
placing a comma before the numerator. 

Let me see you write dowo, in this manner, -fyy tw* 'fih* 
Q. What name do you give to fractions written in this manner 7 

A. Decimal f*ractions. 

Q. Why called rfecima// 

A. From the Latin word deceniy signifying 
ten; because they increase and decrease in, a ten- 
fold proportion, like whole numbers. 

Q. What are ail other fractions called 7 

A. Vulgar, or Common Fractions. 

Q. In whole numbers, we are accustomed to call the riffht-hand 
ficrure, units, from which we begin to ref^^rvn o< i>umerat« ; nence it 
was found convenient to make the tiu^ne ^lace a starting point in deci* 
mals ; and to rio this, we make use of a commas what, then, is tlM 
use of this comma 7 

A. It merely shows where the units' place is. 

Q. What are the figures on the leA of tlie comma called 7 

A. Whole numbers. 

Q. What are the figures on the right of the comma called 7 

A. Decimals. 

Q, What, then, may the comma properly be called 7 

A. Separatrix. 

Q. Why? 

A. Because it separates the decimals from tha 
whole numbers. * 

Q. What is the first figure at the right of the M»paratrix e^ed T 

A. lOths. 

Q. What is the second, vVtttdjVcwnvVA^-^ 

A. The second \a YiuiiAieidL>3Ba^ ^^ Vkv\^ ^^aw^ 
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mindths, the fourth ten thousandths, and so on, as 
in the numeration of whole numbers. 

Let me see you write Hown again jv in the foim of a decimal. 

Q. As the fint figure at the right of the separatrix is tenthf , ai 

^rriting down y^QTy then^^here must a cipher be placed 7 

^A. In the tenths' place. 

Let mo see you write down in the fonn of a decimal fh ' 

A. ,05. 

Write down tw> To XT* T^* 

Q. How woiild you write down in decimals iJfo o ^ 

A. By placing 2 ciphers at the right of the 
neparatrix, that is, before the 7. 

Let me see you write it down. 

A. ,007. 

Let me see you write down TTnn). 

A. ,002. 

Q. Why do you write 2 down with S ciphers before it t 

A. Because in yij^, the 2 is thousandths ; con- 
sequently, the 2 must be thousandths when writ- 
tep down in decimals. 

Q. What does J5 signify 7 

a: a,. 

Q, W bat does ,05 signify 7 

A. y^. 

Q. Now, as -^ ss j-, and as multiplying xhjf ^7 ^^ prodncea 
XXnr> which is also equal to j-, how much less in value is ,06 than .5 7 

A. Ten times. ► 

e V y7 . ' 

A. Because the parts in J^ are ten times 
tmaller than in -^ ; and, as the numerator is the 
^ame in both expressions, consequently, the value 
vs lessened 10 times. 

Q. How, then, do decimal figures decrease in value from the left 
towards the right 7 

A, In a tenfold proportion. 

Q. Wliat does ,60 mean 7 

A. 5 tenths, and no hundredths. 

Q. What, then, i? the value of *« cipher etthe ri^hi o( dee^visAU^ 

A. No value. 
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Q. We have leen tb^i ^ in 10 times as mueh m value as fi6, or 

T&rr y >^hat effect, then, does a cipher )ibv(b plai^ aI the left of 

decimals T 

A. It deoreanes their value in a tenfold pro 
portion. 

Q. Since decimals ctecrease from the lift to the right in a tenfold 
proportion; how, then, must they increase from thd right to the left t 

A. In the same pioportion. 

Q. Since it was shown, that ,5 =: 7^ $ ^zr^nnT? what, then, 
will always be the denominator of futy decimal expreasioa 7 

A. The figure 1, with as many ciphers placed 
at the right of it as theee are decimal places. 

Let me see you write down the foHowing decimals to your elale, 
and change them into a common or vulear fraction, by placin|f their 
proper denominators under each, viz. ,5 ,05 ,005 ,62 ,0225 ,37. 

Q. ,25 is •'fifff =: ^, and ,5 is "^ s= j-; which, then, is the moat in 
value, ,25 or ,5 } 

Q. By what, then, is the value of any decimal £gure8 determined f 

A. By their distance from the units' place, or 
separatrix. 

Q. When a whole, number and decimal are joined together, tbos, 
2,5, what is the expression called 7 

A, A mixed number. 

Q. As any whole number may be reduced to tenths, hundredthi. 
thousandths, ice. by annexing ciphers, (for multiplying by 10, 100, &e.) 
thus, 5 is 50 tenths, 500 hundredths, &c. ; how, then, may any mixea 
number be read, as 25,4 f 

A. 254 tenths, giving the name of the decimal 
to all the figures. 

Q. How is 25,36 read^ 

A. 2536 hundredths. 

Q. How is 5,125 read? 

A. 5125 thousandths. 

Q. What ivould 5125 thousandths be, written in the ibrm of a vpi 
gv or common fraction ? 

This is evident from the fact, that -fJ-M (an improper fractioii), 
reduced to a mixed number again, is equal to 5,125. 

The pupil ma)' learn the names c*f any decimal expression, as fhr ai 
ten-milliouths, also <how to read or write decimals, irom the foDowiag 
Table :^ 
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TABL.E. 



m 



SB'S 



Q CS M 
3 © «5 



ill 



§ 



365 



*' a O 



e ^ s 

S M Q) 



ZZ2 • • , f& » • 



.,06. . . . . 
• ,U<«o. . • . 

7,8 

6/000009. 

26,25 

.3,0000008 
365,0000000 



nad 5 TeaChs. 
nad 6 Hundredths. 
nad 25 Thousandths. 
nad 1328 Ten-ThousaadfiM. 
»Md 7, and 8 Tenths, 
nod 6, and 9 MUlionths. 
nad 26, and 25 Hundredths, 
rwtf 3, and 8 Tea-lilillionths. 

nad 365. 



Exercises for the Slate. 



Write in decimal form 7 tenths, 42 hundredths, 62 and 25 
hundredths, 7 and 426 thousandths, 24 thousandths, 3 ten- thou 
sandths, 4 hundredths, 2 ten-thousandths, 3 millionths. 

Write tlie fractional part of the following nvmabeTs in the form 

of decimals, yiz. G^j i^, 62t^V» 2^^, 8t^, 262-n)V^» 

3®xooxr» ^lOobdOf 45iooooo<rj ^-nj-xnnnnrcr, »>T<yoo<i- 

Write the following decimal numbers in the form of vulgar 
or common fractions, Uien reduce them to their lowest terms by 

% XXX Vn. ; thus, 2,5 =2i^ = 2^ in its lowest terms. 



1. 45,5. 

2. 9,25, 

3. 23,75. 

4. 11,8. 

5. 19,9. 

6. 25,255. 



A, 9^. 
A23f 
A\ Uf 
A, 19^. 



7. 6,28. il. 6/^. 

8. 6,005. A. 6yJ^. 

9. 3,00025. -4. 3;;,Vv 

10. 6,08. ^. 0*ft. 

11. 9,2. A. 9^. 

12. 7,000005. .4. 7^jsTj\yaw' 



U« ARITHMirnC. 

Q. What money is adapted t« decimal roles f 

A, Federal money. 

Q. What is-tfae money unit 7 

A. The dollar. 

Q. How is it so adapted 7 

A. As 10 dtmes make a dollar, and 10 cents a 
dime, &c., dimes are lOths^of a dollar, cents are 
I OOtbs, and mills are lOOOtbs of a dollar.* 

Q. How are 3 dollais 2 iKmes 4 cents and 6 mills written 7 

A. $3^45. 



ADDITION OF DECIMALS. 

H LiIII* Q. As we have seen that decimals increase from 
right to left in the same proportion as units, tens, hundredis, A^., hofWt 
iMn, may all the operations of decimals be performed 7 

A, As in whole numberSt 

M>te. — 1 he only diiiieoUy which ever arises^ coMista in detenaming wh«re 
the decnnal peint oogbt to be placed. This wiU be noticed m its proper place. 

1. A merchant boug^ht 5-]^ barrels of rice ait ese time for 
$27x^^(j, at another -^(^ of a barrel for $iyS5^T ^ another 
iVk^ of a barrel for $i^ftr> '^^ at another -jfifir of a barrel for 
$2-^^j^ ; how many barrels did he bnj in all ? and what did 
they cost him, ? 

As we have f^en 
that decimals cor- 
l«s|iond with the de- 
nominations of Fed- 
era} MoncT) hence 
we may write the de- 
cimals down f placing 
dimes under dimes, 
cents under cents^ 
&c.f that is, tentlis 



OPERATION. 

E^rrels. Dollars. 

S,2 . ^ 27,825 

,62 4,255 

,278 0,72 

,89 2,627 

Ans, 6,988barrels,for$35,427 



under tenths, hundredths under hundredths, &c., and add them 
U|^ as in Addition of Federal Money. 

Fron» these illustrations we derive the foUowinif 

RUIiE. 

Q. HoW are the Dumben to be written' down t 

A. Tenths under tenths, hundredths under 
hundredths, and so on. 

Q. How do you proceed to add T 



DECIMAL FRACTIONS. MI 

A. As in Simple Addition. 

Q. .Wliere do vou place the separatrix ? 

A. Directly under the separating points above. 

Mort Exercises for the Slate. 

2. James boug'ht /i,5 cwt. of sugar, 23,265 cwt. of hay, and 
4;a657 cwL of rice ; How much did he buy in all ? 4. 30,0307 
cwt. 

3. James is 14-i^ years old, Rufus 15^j, ajid Thomasl&xVW ' 
what is the sum of all their ages ? A. 46,5 years. 

4. William expended for a chaise $255^, for a wagon 

$ 37yy\7, for a bridle $ -^, and for a saddle $ ll-jWa J wh»4 
did these amount to ? A.^ 304,455. 

5. A merchant bought 4 hhds. of molasses ; the first con- 
tained 62^ gallons, the second 72-^j^jfu gallons, the \third 

oOifS' gallons, and the fourth 55/^ gallons ; how many gallons 
did he buy in the whole ? A. 240,6157 gallons. 

6. James travelled to a certain place in 5 days ; the first day 

lie went 40|^ miles, the second 28-^^ miles, the third 42-i^ 

miles, the fourth 22WV?r Tnilee, and the fifth ^QY(f(?(JTf miles ; 
%ow far did he traTel in all ?. A. 162,0792 miles. 

7. A grocer, in one yoar, at different times, purchased ths 
rctUowing quantity of articles, viz. 427,2623 cwt., 2789,00065 
twt., 42,000009 cwt., 1,3 cwt., 7567,126783 cwt., and 897,62 cwt.; 
how much did he purchase in the whole yi^ar ^ A. 11724,309742 
frwt. • 

8. What is the amount of A, 245iVTr» 6-n/W, 245TTyVinr» 

iT gjSoo * Tife^i 427xirxftTnr> ^^^ TXFTftfexnr* a^d 1925? 
<r. 285-1,492472. 

9. What is the amount of one, and five tenths; fbrty-fivo, 
and three hundred and forty-nine thousandths; and sixteen 
nundredths ? A. 47,009. 



SUBTRACTION OF DECIMALS. 



T LJy. 1. A merchant, owing $270,42, paid $192,625; 
how much did he then owe ? 
OPERATION. 

For the reasons shown in Addition, 
we proceed ^o subtract, and pomt eif, 
as in Subtraction of Federal Money 



$270,42 
$192,625 



4m. $77,715 



f 



142 



ARITHMETIC. 



Hence we derive the following 

RULE. 

Q. How do jfou write the numbers down t 

A, As in Addition of Decimals. 

Q. How do you subtract ? 

A. As in Simple Subtraction. 

Q. How do you place the separatrix t 

A, As in Addition of Decimals. 

More Exercises for the Slate, 

* 

1. Boufirht a hogshead of molasses, containing 60,72 gallons , 
hew much can I sell from it, and save 19,999 gallons for my 
own use ? A. 40,721 gallons. 

2. James rode from Bbston to Charlestowh in 4,75 minutes, 
Rafus rode the same distance in 6,25 minutes ; what was the 
difference in the time? Ji.ljS min. , ' 

3. A merchant, having resided in Boston 6,2678 years, stated 
his age to be 72,^ vrs. How old was he when he emigrated 
to .that place ? A. 66,3572 yrs. 

J/'oU.—The pnpil mnat bear in mind, that, in order to obtain the anawer, the 
(if^ur^s annexed to each qoeation, are first to be pointed oflT, supplying ciphers, if 
necessary, then added together as in Addition^of Decimals. 

4. From ,65 of a barrel teke ,125 of a barrel-525; take J8 
of a barrel-45 ; take ^,45 of a barrel-2 ; take ,6 of a barrel-^ ; 
1;ake ,12567 of a bai7el-52433 ; take ,26 of a barrel-ao. 
A. 2.1 3033 barrels. 

" 5. From 420,9 pibes take 126,45 pipes-29445; take ,625 of 
a pipe-420275; take 20,12 pipes-40078 ; take 1,62 pipes- 
41028; take 419,89 pipes-lOl; take 419,8999 pipes-lOOOl 
A. 1536,7951 pipes. 



MULTIPLICATION OF DECIMALS. 

? LV. 1. How many yards of cloth in 3 pieces, each piec* 

containing 20t^^ yards ? 

In this example, since multiplication 
is a short way of performing addition, 
it is plain that we must point off as in 
addition, viz. directly under ^e separat- 
ing points in the multiplicand ; and, as 

A^iS, 6 2 , 2 f5 yds. either factor may be made the multipli- 

cand, had there be^n two decimals in 

Ae multiplier also, we must have pointed cff two more placev 



OPERATION. 

20,75 
3 
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for decimals, which, counting both, would make 4. Hence, we 
must always point off in the product as many places for deei 
mals, as there arie decimal places in both the factors. 

8. Multiply ,25 by ,5. 

• PEAATION. In this example, there being 3 decimal 

2 5 places in both the factors, we point off 3 

places in the product, as before directed 
The reason of this will appear more evi> 
dent by considering both the factors 
common fractions, and multiplying by 



,5 



Ans. ,125 

f XLT., thus, ;25 = T^op5r, and ,5 = t^j now, -ftftj x iV 
lVtAr> which, written decimally, is ,125, ^ns., as before. 

3. Multiply ,15 by ,05. 



OPERATION. 

,05 
Ans. ,0075 



In this case, there not being so many 
figures in tlie product as there are deci- 
mal places in both the factors (viz. 4), 
we place two ciphers on the left 6f 7i>^ 
to make as many. This will appear eri- 

dent by the following; ,15 = i\]fty, and 

,05 = 1^ ; then xVbt x Thu = Tt/dVtt = ,0075, ^n*., the same 
as be fore. 

From these illustrations we derire the following 

RUIiE« 

Q. How do you multiply i/i Decimals ? 

A, As in Simple Multiplication. 

Q. How many figures do you point ofl* for decimals in the product f 

A. As many as are in both the multiplicand 
and multiplier. 

Q. If there be nut figures enougli in the product for this purpose, 
bow would you proceed i 

A. Prefix ciphers enough to make as many. 

Q. What is the meaning of^tmex? 

A, To place after. 

• Q. What is the meaning oijtrejix T 

A. To place before. 

More Exercises for the Slate. 

4. What will 5,66 bushels of rye cost, at $1,08 a bishel!' 

Jl. $6,1128, or $6, 11 c, 2fo m. 

5. How many gallons of rum in ,65 of a barrel, each barrel 
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eo;itaining 31-/iT gallons ?-20475. In ,8 of a barrel ?-252. In 
,4i> of a barrel ?-l 323. In ,6 of a barrel ?-189. In 112()J) 
Panels ?-3j48475. In 1,75 barrels ?-55125. In 125,626781) 
tmrrels ?-39572438535. A. 39574,9238535 gallons. 

y\. What will 8,6 pound» of flour come to, at |(,04 a pound ?- 
344. At $.03 a pound?-258. At $,035 a pound .^-301. At 
$,()455 a pound ?-;3913. At $,0275 a pound ?-236r)() 
./. $1,5308. 

7. At $,0 a bushel, what will 6,5 bushols of rye cost?-585. 
Whit will 7,25 bushels .?-6525. Will 262,555 bushels ?- 
^:\iy2\m. Will ,62 of a bushel .?-558. Will 76,75 bushels r% 
m)7r,. Will 1000,0005 bushels P-90000045. Will 10,00005 
Uushels ?-y000045. .i. 1227,307995. 



L_ 



DIVISION OF DECIMALS. 



^ LVI, In multiplication, we point off as many decimal* 
in the product as there are decimal places in the multiplicand 
and multiplier counted together; and, as division proves mul 
tiplication, by making the multiplier and multiplicand the divisoi 
and quotient, hence tliere must be as many decimal places i\ 
the divisor and quotient, counted together, as there are decimal 
places in the dividend. 

1 . A man bought 5 yards of cloth for $8,75 ; how much wai 
it a yard ? $8,75 = 8/5 cents, or lOOths; pqw, 875 -f- 5= 175 
cents, or 100tiis, = $l,75, Jns. 

OR 

By retaining the separatriz, and dividing as in whole nam- 
b«»rs, thus : — - _ 

As the number of decimal plaices in 
the divisor and quotient, when count- 
ed together, *r'ir' always be equal to 
the decimal places in the dividend, 
therefore, in this example, as there 
are no decimals in the divisor, and 
two in the dividend, by pointins^ off two decimals in the 
quotient, the number of decimals m the divisor and quotient 
w)'* be er (al to the dividend, which produces the same result 
if icfore. 

U. At j!^2,50 a barrel, how many barrels of cider can I have 
'or $11 r ' |ll = 1100 cents, or lOOths, and $2,50 = 250 cents, 
fHT lOOths • Uien, dividing lOOths by lOOths, the quotient will evi- 
dently W a whole numfer, thus : — ■ 



OPERATfON. 

5)8,75 
Ans. $1,75" 
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OPERATION. 

250)1100(4^^ barrels, Ans, 
1000 



100 
250 



In this example, 
we have for an an- 
swer 4 barrels, and 

J- of another bar- 
But, instead 
of stopping here in 
the process, we may 
brin^ the remain- 
(that IS, multiplying 



der, 100, into tenths, by annexing a cipher 
by 10), placing a decimal point at the right of 4, a whole nam 
ber, to keep it separate from the lOths, which are to follow 
The scparatriz may now be retained in the divisor and divi- 
dend, thus : — 

OPERATION. 

2,50) 11,00(4,4 Ans. 
1000 



1000 
1000 



We have now for an an- 
swer, 4 barrels and 4 tenths 
of another barrel. Now, if 
we count the decimals in 
the divisor ani^ quotient 
(being 3), also the decimals 
in the dividend, reckoning 

I the cipher annexed as one 

decimal (making 3), we shall find again the decimal places 
in Uie divisor and quotient equal to me decimal places in tha 
dividend. We learn, a^o, from this operation, that, when there 
are more decimals in the divisor than dividend, there must be 
ciphers annexed to tlie dividend, to make the decimal places 
equal, and then the quotient will be a whole number. 

Let us next take the 3d example in Multiplication, (II LV.) 
«id see if multiplication of decimals, as well as whole numbers, 
can be proved by Division. 

3. In the 3d example, we were required to multiply ,15 by ,05 ', 
aow we will divide the product ,0075 by ,15. 

OPEEATION. , "^f ^'"*'i" *^'l **™- 

- ' P»c (before the cipher was 

,15) ,0075 ( ,05 ^n5. placed at the left of 5), four 
7 5 decimal places in the divi- 
dend, and two in the di- 
visor; hence, in order to 
make the decimal places in the dtvisor and quotient equal to 
the dividend, we must point off two places for decimals in the 
quotient. But as we have only one decimal place in the quo- 
tient, the deficiency must be supplied by prefixing a cipher. 
The above operation will appiear more evident by common 

fractions, thus : ,0075=»y^xjW»«^i^d ,15 = 1^^; now tt/A^tt '• 

divided by tW by inverting ^ (IT XLVIi.), thus, J^^xS*^ 

■s=TiM8ir = T^zr= A^ •^'w> m before. 

13 



\ 
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From these illustrations we derive the following 

RULE. 

Q. How do you write the numbers down, and divide t 

A. As in whole numbers. 

Q. How many figures do you point oflT in the Quotient for decimals f 

A. Enough to make the number of decimal 
places in the divisor and quotient, counted to- 
gether, equal to the number of decimal places in 
the dividend. 

Q. Suppose that there are not figures enough in the quotient lor 
this purpose, what is to bo done 7 

A. Supply this defect by prefixing ciphers to 
said quotient. 

Q. What is to be done when the divisor has more decimal places 
than the dividend 1 

A. Annex as many ciphers to the dividend as 
will make the decimals in both equal. 

Q. What wUI be the value of the quotient in such cases T 

A. A whole number. 

Q. When the decimal places in the divisor and dividend are equal, 
and the divisor is not conuiined in the dividend, or when there is a re 
mainder, how do you proceed 1 

A. Annex ciphers to the remainder, or divi 
dend, and divide as before. 

Q. What places in the dividend do these ciphers take t 

A. Decimal places. 

More Exercises for the Slate. 

4. At $fiS a bushel, how nuiny buahels of oats may be booirlit 
for $300^0 ? j9. 1202 bushels. 

5. At $,12^, or $,125 a yard, how many yards of cotton cloth 
may be bought for $16 ? A, 128 yards. 

6. Bouffht 128 yards of tape for $,64 ; how much was it a 
yard ? J. $,005, or 5 Aiills. 

7. If you divide 116,5 barrels of flour equally among 5 men, 

how many barrels will each have ? A, 23,3 barrels. 

JVoto.— Th9 pupil moat eontinae to bear in mind, that, before he proeeedi 
to aild together the figuree annexed to each queetinn, he must pref x ciphon» 
when required by the ruje for pointing off. 

8. At $2,255 a gallon, how many gallons of rum may be 
bought for $28,1875 ?-125. for $501375 ?-25. For $112,75?- 
50. For $338,25?-! 50. ^. 237,5 gallons. 

9. If $2,25 will board one man a week, how many weeks 
can he be boarded for $1001.25 •-445. For $500,85 ?-2226 



DECIMAL FRACTIONS. 



147 



For $200,7 ?-892. For $100,35 ?-446. For $60,75 ?-27. 
A, 828,4 weeks. 

10. If 3,355 bushels of corn will fill one barrel, how many 
barrels wUl 3,52275 bushels fill P-105. Will ,4026 of a bushel ?> 
12. Will 120,780 bushels ?-36. Will 63,745 bushels ?-19. Will 
40,260 bushels ?-12. A. 68,17 barrels. 

11. What is the quotient of 1561,275 divided by 24,3?-642ft. 
By 48,6?-^125. By 12,15 .M 285. By 6,075 ?-257. 
.4.481,875. 

12. What is the quotient of ,264 divided by ,2 .M 32. By ,4 .?- 
36. By,02?-132. By,04?-66. By,002?-132. By,004?-66 
tf. 219,78. 



REDUCTION OF DECIMALS. 

I LVII. To CHANGE A VuLGAR OR CoMMON FRAC- 
TION TO ITS EQUAL DECIMAL. 

1. A man divided 2 dollars equally among 5 men ; what part 
of a dollar did he give each ? and how much in lOths, or decimals > 

In common, fractions, each man evidently has f of a dollar 
the answer ; but, to express it dfecimally, we proceed thus : — 



OPERATION 
Numer. 
Denom. 5)2,0(,4 
20 

Ans, 4 tenths, = ,4. 

common fraction f , reduced to a decimal, is ,4, Ans. 
2. Reduce -j^ to its equal decimal. 
OPERATION. 

82)3, 00(, 09375 

288 



In this operation, we cannot di 
vide 2 dollars, the numerator, by 5, 
the denominator; but, by annex- 
ing a cipher to 2, (that is, multi- 
plying by 10,) we have 20 tenths, 
or dimes ; then 5 in 20, 4 times ; 
that is, 4 tenths, = ,4 : Hence the 



In this example, by annexing one 
cipher to 3, ma!king 30 tenths, we 
find that 32 is not contained in the 
lOths; consequently, a cipher must 
be written in the lOths^ place in 
tlie quotient. These 30 tenths may 
be brought into lOOths ^ij annex- 
ing another cip|her, making 300 
hundredths, which contain 32, 9 
times; that is, 9 hundredths. By 
continuing to annex ciphers for 
lOOOths, £c. , dividing as before, we 
obtain ,09375, Ans, l^j counting 

the ciphers annexed to the numerator^ 3, we shall ^nd ,th«in 

equal to the decimal places in the quotient. 



120 
96 

240 
224 
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JV*irt0.— la the lut Bnswor, we have five plaom for deeimalfl ; bat, ae the S 
in the fifth place is opiy looOOO o^ &ua*^ *' will be found safficiently exact 
for inoet practical purpMea, to extend the decimalt to mily three or foar places. 

To know whether you have obtained an equal decimal, chanfe- 
the decimal into a common fraction, by placing its proper ae- 

Eominator nnder it, and reduce the fraction to its lowest termft. 
r it produces the same common fraction again, it is right ; tlntSy 

taking the two foregoing examples, ,4s=-^=ssf. Again, 
,09375 S3B x'OoooO *^ sST* 

From these illustrations we derive the following 

RULE. 

Q. How do you proceed to reduce a common fraction to its equal 
decimal? 

A, Annex ciphers to the numerator, and divide 
by the denominator. 

Q. How lon^ dc you continue to annex ciphers and divide ? 

A. Till tnere is no remainder; or until a deci 
mal is obtained sufficiently exact for the purpose 
required. 

Q. How many figures of the quotient wiH be decimals ? 

A, As many as there are ciphers annexed. 

Q. Suppose that there are nbt figures enough iu the quotient for 
diis purpose, what is to be done t 

A. Prefix ciphers to supply the deficienxjy. 

More ExfT'^zzzfor the Slate, 

3. Change j>, j-, j-, and i^ to equal decimals. A. ,5, ,75^ 
,25, ,04. 

4. What decimal is equal to aV ?-5- What =bs | ?-5. What 
=s ^2 ?-75. What = ^ff .M. A. 1,34. 

5. What decimal is equal to i^tr ?-5. What a= § ?.-25. 
What=T^?-5. What=A?-175. Wiiat=i^?-625. .^.1,6. 

6. What decimal is equal to ^.Mlll. What = | P-4444. 
What=s^?-10101. What=i.?-3333.* A. ,898901.+ 

m'l .1 ■ . ■ * ■ 

I 

* When decimal fractioue c«ioitnue to repeat the same fifure, like 33SL &c., 
in this example, they are called Repetends, or Ctrculatins Decimals. Whoa 
•aly one ftgwe repoa. <, it is called a single ropetend ; Dut if two or more 
fffnres repeat, it Is called a compound repetend ; thus, ,333, &c. is a siofle 
repetend, ,010101, &e. a eatnpound repetend. 

When other decimals come belbre circulatio; decimals, as ,8 in «8333« the 
deeimal is called a pixed repetend 



DECIMAL FRACTIONS. 14» 

5 IjVIII. To reduce Compound Numbers to Dbo»> 
ifals of the highest denomination. 

1. Reduce 15 s. 6d. to the decimal of a pound. 



OPERATION. 

12)6, Od. 
20 ) 15,5 s. 

,775jf, 



In this example, 6d.aB']^ of a ahil- 

linff , and '^, reduced to a decimal by 
V CVII., is equal to ,5 of a shilling, 
which, joined with 15 s., make8sl5^s. 
In the same manner, 15,58.-1- 20 s. as 
,775£, Jhu, 



It b the eommoD praetiee, initead of writiiif the repntiiif figum ■evermi 
tuoBtflo place a dot over the repeating fifuie in a single tepetend } thu, 111, 

Jte., it written 1 j aleo over the fint and last repeating figiue of a eompownd 
vopetend ; thos, for ,030303, ^e. we write, ,03. 

The value of any repeteod, notwithstanding it repeata one figure or mote aa 
infioite number of timet, cc^in^ nearer and nearer to a unit each time, tboo^ 
never reaching it, may be easily determined by eommon ftactions; as wiU 
appear from what follows. 

By reducing ^ to a decimal, we have a quotient consisting of ,1111., Ite., that 
Is, the repetend ,1 } ^^ then, is the value <tf the repetend 1, the value of ^333, 
A;c. ; that is, the repetend 3 must be three times as much ; that is, & and 
,4^|-j 4=:.|-; aad,2)s=^=:l whole. 

Hence we have the following RULE for chang(pg a stogie repetend to Ms ^ 
oquttl common fraction : — Make the given repetend a numeralor, writiqg 9 
vndemeath for a denominator, and it is d^e. 

What is the value of ,i? Of^? Of,4> Of,f? Of ,3? Of ,6? Jt. ^t 

l» t» h f» S- 

By changing -g^ to a decimal, we shall have ,010101, that is, the repetend 
^1. Then, the repetend ,64, being 4 times as much, ipnst be <^^ and Jk 
ioust be ^|-, also ,45=|{'. 

If ^-|-g> be reduced to a decimal, it produces ,6oL Then the decimal ,004, 

••eiog 4 times as much, is ff^^i and )036sc^^. This principle will be 

true for any number of places. 
♦ 
Hence we derive the following RULE for reducing a cinfulating decimal la 
a common fraction : — Make the given repetend a numerator, and the denoni- 
■ator will be as many 9s as there are figures in the repetend. 

Change ,i§ to a eommon ftmction. Jl, J^ =: -JL, 
Change ,7^ to a common fraction. Jl. '^^ = ']^. 
Change ,003 to a common fraction. Jt. g|g = 7*^7 
Tn the following exlimple, viz. Change ,83 to a common f'lction, the i»> 
seating figure is 3, that is, }, and ,8 is -Aj-, then }, ins*jad«i' being ft of 

13* 
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Hence we derive the following 

Q. How must the several denominations be placed 7 

A. One above another, the nighest at the 
bottom. 

Q. How do you divide ? 

A. Begin at the top, and divide as in Reduc- 
tion ; that is, shillings by shillings, Dunces b; 
ounces, &c., annexing ciphers. 

Q. How long do you continue to do so 7 

A. Till the denominations are reduced to the 

decimal required. ^ 

« 

Mort Exercises for the Slate, 

8. Reduce 7 a. 6 d. 3 qrs. to the decimal of a pound. 

A. 378125£ 

3. Reduce 5 b. to the decimal of a pound. A. }&£, 

4. Reduce 3 farthings to the decimal of a pound. 
^^ A. ,003125i£. 



5. Reduce 2 qrs. 3 na. to the decimal of a yard. A. fi87b yd. 

' " ' ' " A.Jk,'m. 

. ,9375 yd. 
Troy. 
A. ,7375 lb. 



,oe70ya. 

6. Reduce 2 s~. 3 d. to the decimal of a dollar. i?. $,S&5. 

7. Reduce 3 qrs. 3 na. to the decimal of a yard. A. ,9375 yd. 
6. Reduce 8 oz. 17 pwts. to the decimal or a pound Troy. 



9. Reduce 8 £. 17 s. 6 d. 3 qrs. to the decimal of a pound. 



la p( 

w3. 8,1 



,878125jB. 



a miit, is, by being in the Mcond place, ^ of -^ ss ^ ', then -^ and ^ 

•Aled together, thua, ^. -f A = 4^ = H» •^~- 

Hence, to find the valuo of a mixed repetend— First find the valoe of Um 
repealing docimab, then of the other deciniaU, and add these results together. 

SI. Change ,91^ to a common fraction, wtf. -^^ 4" 9§x) = H^ = -f^* 
iV»<r,ll-8-12==,9ld. 
9. Change ,903 to a eommou firaction. Ji. -^^ • 

To know if the result he right, change the common firaction to a rterinMil 
•gain. If it produces the same, the work is right. 

Repeating decimals may be easily multiplied, sabtraetod, Ike* by first fsdvo- 
tog them to their equal common frictions. 
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K LiIX. To REDUCE Decimals of higher Denomina- 
tions TO Whole Numbers of lower Denomina- 
tions. 

This rtde is ike reverse of the last. 

Let us take the anawer to the first example. Reduce ,775£ 
to whole nomben of lower denominatloiis. 

OPERATION. 

20 



8. 15,500 
12 



In this example y ,775£. reduced 
to shillings, that is, multiplied hj 
20, {Tives 15,5, (for ciphers on Uie 
right of a decimal are of no value ;) 
tlien the decimal part ^ x 13"" 
6,00 s 6 d. Jfns,l5B.6d 

d. 6,000 

Hence we derive the following 

RULE. 

Q. How do you proceed t 

A. Multiply the given decimal as iiv Redac- 
tion; that is, pounds by what makes a pound, 
ounces by what makes an ounce, &c. 

Q. How many places do yoa point oflf in each product for decimals T 

A. As many as there are decimal places in the 
given decimal. 

Q. Where will yoa find the answer ? 

A. The several denominations on the left hand 
of the decimal points will be the answer. 

More Exercises for the iSZafe« 

The following examples &re formed by taking the answers in 
the last rule ; of course, Uie answers in this may be found in the 
examples of that The examples in each are numbered so as to 
correspond. 

2. Reduce ,37812G£. to whole numbers of lower denomina 
tions. (For Ans, see ex. No. 2, IT LVIII ) 

3. What is the value of ^ of a pound ? 

4. What is the value of ,003125 of a pound ? 

5. What is the valui* -^ '"^'' " - ya^d ? 

6. What is the value of ,;s75 of a dollar ? 

7. What is the value of ,9375 of a yard ? 

a What ia the value of ,7*375 oi «l i^\)Ai\*^Yn^ > 
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Application of the ttoo foregoing Rules, 

1. What will 4 yards of cloth oost, in pounds, at 7 s. 6d. s 
jard? 7s. 6d., reduced to a decimai, as ,375£. X 4 ydsiw 
£1,500 

20 

10,000 ^Siu,l£. 10s. 

• ii 

S. At A6 a cwt., what will 2 cwt. 2 qrs. of rice cost ? ^. ^15* 

3. At a20 a ton, what will 15 cwt. 2 qrs. of hay dost ? 

A. $15,50. 

4. What cost 6 cwt or. 7 lbs. of sugar, at $ 11^25 a cwt ? 

5. What cost 60 gals. 1 pt of rum, at $ ,78 a gallon ? 

j9.$46,897Vb 

6. At $1,25 a Bushel, what will 36 bu. pk. 4 qts. cost ? 

A, $45,1 56i^. 

7. At $4,75 a yard, what will 26 yds. 2 qrs. of broadclotb 
cost? ^ .tf. $125,874. 

8. At 2£. 10 8. a cwt., what will 6 cwt. 3 qrs. of rice cost.' 
2£. ]0B.s=r2,5£., and 6 cwt 3 qrs. = 6,75 cwt ; then,6,75X 

2,5 =r 16,875£. X 20 = 17,5 s. X 12 == 6 d. A, 16£. 17 s. 6 d. 

9. What will 6 gallons 2 qts. of brandy cost, in pounds, at 15 
shillings a gallon ? A. 4£. 17 a. 6 d. 



Rli.DUCTION OF CURR£1XGI£S. 

f XrfX. An apology may by smne be deemed necessary fin 
the omission, in this work, of muot) that is contained in othei 
treatises, respecting whftt is called ^ trie currencies of the differ- 
ent United States.'* The author, however, deems ii rather 
necessary to apologize for introducing the subject at all. Thoee 
merely nominal currencies, originally derived from Great 
Britain, have long been obsolete in law, and ought to become 
so in practice. So long, however, as that practice continues, it 
may be necessary to retain a brief notice of it in elementary 
works. 

JV*ot«. — It wu not int«ndAd that the Allowing Table should be exact in eveiy 
particular to a mill, but enoiiffh no to correnponil with the necuniary calcdia- 
tioni current among men of bof inem : and, ai aueii, it wiU be committal! to 
inemory more easiiv. 

The design of the Table ii not that it should be learned by rote, but by 
setual calculations fVom a few data ? thus, as 1 fHrthing is | of a rent, tbea 
8 fkrthinjs are }. Afain, as 3 d. u 4 eonta, and 3 a. aie 50 cento, then 3 a. 3d 
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St ce«)ts. rt would be w«ll fbr the 
fmfd to this objoct by oziilaiialioot. 



toMbor to diioet tho attontiw of Iho 



Repeat the 

1 farthing . 
a farthings . 

3 farthings . 

4 farthings . 



TABLE. 



ai« 



. . ^ of a panB7, 
. . ^ of a paBB7, 



ifcncc* 

1 h 

2 u, 
3 

4 

5 
6 



ets. 8. 



U9 
19 



8 

9 

10 

11 

12 



•ra 



are 



an 



an 



an 



H 

4 

H 

7 

10 

11 

12^ 

14*^ 

15 

16f 



and. 



and 



1 
1 
1 
1 
1 
1 
1 
1 

4 

\ -nd 
1 tad 

1 and 

2 and 



and 
and 
and 



d. 

Ian 
2an 
O an 

4 an 

5 an 

6 

7 

8 

9 
10 
11 
12 



f 



an 



an 



an 



d. ets. 

13, « 18 

14, « 19^ 

15, « 21 

16, «22 

17, «23^ 

18, «25 

19, « 26^ 

20, « 27^ 

21, ar29 

22, « 30^ 

23, « 31^ 

24, or 3;H 
27, « 37i 



. or 
. or 
. or 
. or 

t. 

2»i 
2»i 
3»i 

3 MMl 

3»i 
3 

4 
4 
4 
4 
5 



^ of a cent, 
f of a cent 
1 cent 
1^ cent. 



d. 



d. 



■Hi 



and 
•ad 
ami 



O and 
6 and 



6u. 30, 
9 an 33, 
Oan 36, 
3 an 39, 
6 an 42, 
9 an 45, 
Oan 48, 
3 an 51, 

6 an 54, 
9 an 57, 
Oan 60, 
6 m 66, 
an 72, 



CIS. 

42 

46 
50 
54 

58j 
62J 

71 
75 ' 
79 

83^ 

91} 
100 



1. At 3 farthings a yard, what will 2 yards of tape cost in 
cents? 

2. What will 2 sticks of twist cost, in cents, at } d. a 
■fick? Atid. alBtick? At id. a stick? 

3. At 7d. apiece, how* many cents will buy 1 inkstand? 
Will buy 2? WUlbuyS? 4? 5? 6? 

4. How man? cents must you pay for 2 rulers, at 9 d 
apiece? For 4? For 6? For 8? For 16? For 21? 
ForSQ? 

^ What will 2 yards of lace come to, in cents, at 1 s. 6 d 
a yard? What will 8 yards ? What will 4 yards ? What 
will 6 yards ? 

6. When oats are 38. 6 d. a bushel, how many cents will 
buy 2 bushels ? 

7. When m is 38. a bushel, how many cents will buy 
2 bushels ? How many 3 bushels ? How many 4? How 
flsany 8? 



■^■li r iitnti' 
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8. When com is 4 s. 6 d. a bushel, what are 2 bushels 
worth in cents? What 4 bushels ? What 8 bushels? What 
12 bushels ? 

9. How many cents make a dollar ? A, 100. 

10. If a Latin Grammar cost 6 shiUings, how many dol- 
lats will buy 2? How many 4? How many 6? i{ow 
many 8 ? How manv 20 ? 

11. What will 2 barrels of flour come to, at 30 slnllinas 
per barrel? What will 3? What will 6? What will 7? 

12. If you buy a book for 1 shilling and 6 pence, and give 
the bookseller a fifty^nt piece, how many cents in change 
most he give you ? 

13. If you buy a Liatin Grammar for 4 shillings and 9 
pence, and give the bookseller 1 dollar, how many cents 
must he pay you ? 

14. If you have 44 pence a week, how many weetoi will 
come to a dollar ? How^nany to 2 ? How many to 3 ? 

15. If I pay 1 8. 6d. for 1 meal of victuals, now many 
meals can I have for a dollar ? For 2 dollars ? For i a dol- 
lar? Fori of a dollar? For 3 dollars? For 4? 

16. When broadcloth is 12 s. a yard, for how many dol« 
'ars can you buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a hat for 18 shiliin|^ ana j^pve the store- 
keeper a five dollar bill ; how many dollars must ho give 
you in change ? 

18. How many cents are 2 s. 2d.? 2s.5d.? 2s.7d.? 
2s.lOd.? 3s.ld.? 3s.5d.? 3s.8d.? 4s.2d.? 4s. 
5d.? 4s.7d.? 7s.7d.? 9s.0d.? 10s.Gd.? 128.? 
12s. 6d.? 12s. 9d.? 13s.? 14s. 6d.? 15s.? 158. 
6d.? 15s.9d.? 168.6d.? 17s.6d.? 188.? 218.? 
24s.? 27s.? 30s.? 368.? 42s.? 488.? 54s.V 
ODs.? 66s.? 



Q. What is that, which yon have now been doing, called T 

^. Reduction of Currencies. 

Q. Are pounds, sbilliagSi pence and Carthings the same in nil 
foiiBtries 7 

A. They are the same in name, but not in 
▼alue. 

Q. What was their value formerly in England and her Amerleaii' 
eeknies? 

A. The same. 

Q. What has occasioned the difference in value T 
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A. The legislatures of these colonies emitted, 
or put in circulation, bills, which depreciated in 
Talue in various degrees. 

Q. What is ttie number of shillings^ which it takes in any state, to 
make a dollar, called ? 

A. The currency of that state. 

Q. How many shillings make a dollar in the New England Stajtet, 
Virginia, Kentucky, and Tennessee 7 \ 

A» 6 shillings. 

Q. What name does the currency of these states take 7 

A. The New England currency. 

Kew England Curbency. — To reduce this Cwntnctf t9 
'Federal Money , and Federal Money again to the same Currency ,"— 

Q,. What part of a pouml is $1, or 6s. of this currency 7 

A' jh =:^; decimally, = ,3. 

1. How many dollars in 3£ 88. 3d. ' 

By reducing 3jC. 8 b 3d. to decimals, by If LVIII., we baTe 

3,4125£. Now, since every /3 of a pound u a dollar, it is evi- 

dent, thatj as many times as ,3 is contained in 3,4125£.,so many 

dollars there will be, thus : — 

The pupil mut recollect that, in divisioa 
of UecimaJi, there must be the same nmn- 
her of doctomls in the diviaor and quotient 
that there is in the dividend. There are4 iii 
the dWidend, and 1 in the divisor ; cob9#- 
quently, there must be 3 pmnted off in th« 
quotient. 



OPERATION. 

,3)3,4125 
9 TT7S 76, Arts. 



2. How many pounds in $11,375 .' 

This example being the reyerse of the last, it is eytdent that 
we must multiply by ,3. 

OPERATION. 

911,375 
,3 



A,2£.Sa.3d. 3,4125 

20 



8,2500 
12 

3*7000? 



It will be reeonectedby the pupil, 
in pointing off, that there must be at 
many decimarplaceif in the prodnofL 
ai tliere are decimal placet in bow 
multiplier and mnltipUcand. 



i 
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From these illustrations we derive the following 

RULE. 

Q. How do you reduce the New England currency to federal 
Biooey? 

A, Reduce the question to the decimal of a 
pound, and divide by ,3. 

Q. How do you reduce federal money to the same cvrrency 

agnail! ? ^ 

A. Multiply by ,3. 

More Exercises for the Slate, 

3. Bought a building for 17£. 15 s. 6 d. ; how many dollars 
will pay for it ? A. f5U^. 

4. How many pounds in $59^ P-17.15-6. In $177,75 i>> 
63-0-6. In $355^?-106-13. In $71 ?-21-6. In $142i<- 
42-1 2. In $5(58 ?-l 70-8. ' A. 412je. 1 s. 

5. What will 15 barrels of flour cost, in dollars, at 6jS. 16s 
N. E. currency a barrel ?-340. At 7je. 10 s. a barrel ?-375. At 
7jC. 7 s. a barrel P-3C750. At 6je 10 s. 6 d. a barrel ?-326^. At 
6£. 4 R. G d. a barrel P--31125. j9. $1720. 

(i. What will 4 acres of land cost in pounds, at $50 an acre ?> 
60. At $49 an acre?-58-16. At $48 an acre ?-57-12. At 
$25 an acre?~30. At $12 an acre.?-14-8. At $24,50 an 
acre .'-29-8. A. 250£. 4 s. 

7. What will 4 acres of land cost in federal money, at 15JC. 
an acre .'-200. At 14 j^ 14 s. an ac/e .M96. At 14je. 8 s. an 
acre .'-192. At UjC. 4 s. an acre .'-i89333. At SjC. 12 s. an 
acre,.'-48. At 7je. 4 s. an acre .'-96. j9. $921 ,333. 

8.' What will V, barrels of rum cost, in pounds, at $22,79 & 
barrel .'-102-7-6 At $23,75 a barrel .'-106-17-6. At $2(m 
a barrel .'-93-7 d. A. 302£. 12 s. 6 d. 

9. A gentleman in Virginia purchasecl^a house for 300£. 15 &. 
6 d.,-1'002583, 40 acres ofland for 61£. 5 s. 6 d.,-20425, and e»- 
pended for repairs lOOX. 9s. 8 d.-364944. What did the whol« 
amount to in federal money .' A, $1571,777. 

New York Currency. — Q. What is the currency of New 

' Tork, North Carolina and Ohio called 7 

A. New York currency. 

Q. How many shilliogs make a dollar o/ this earrency T 

A. 8 shillings. 

Q. What part of a pound is 8 s. t 

A. ^(s = ^) decimally = ,4* 



BEZKrcnos or cuulexcics. u9 



JL Take ,4, and ptooeed vitii il as with ^ u 
the hstnue. 

lititiiitifm fh *JWi 



U150; 4li£L Ism^-idOfiO; 49t£.]2&.>]^; aOJ^Ss.-^iaSK; 
X Wm TH liiiM^i i[rt» Hev Toik 

4. WbitviB9ndi«rcladleiMt,m doOii* end 0e11ts.1l 
ir*s.6d. a jHdr-aSS^L At 12 s. ^d. « jud ?-3195. Atna. 
Qd.9,jmxd-:-ZS^ At I7s.€d.« jud?43S3w ^.fU7,^ 






jL 7 s. 6 d. 

Q. Whatpnt«rapiMMlis7s.6d.T 

A. 78. 6d. = 90d., and 20s. = 240d.; then, 

Roix. Q. Hoir do too redaee dM cmrenc]^ to fedeni money t 

^. DiiFide by f ; .that is, multiply by 8, and 
dif ide by 3. 

Q. Raw do TOO lednee federal noney to the same cunenf 7 

aseui I 

A. Multiply by f . 

Exercises for the ISaie, 

1. Change 60£. 15 a. to federal monar. 

60£. 158.=»60,75£. X 8»486-s- 3sr $162, Jhu. 

2. Chance A162 to Pennaylvania currency. 

ilG2 X 3 = 486 -^ 8 =r 60,75£. = 60£. 15 8. jfiw. 
T Change to doUars and cents ^f' 213332 i 250JS 16 a.- 
C»iW0;^S£--640; 1£. 158. 7d.-4744; 50£.7b. 2d.-184988. 

ji $16611654- «,, o 

4. W *^ ''ou change to PennsylTania currency $9,50 ?-3-ll-»< 
$l>3-50r-lO-livD. $57?-21-7-6; $85^?-32-l-3; $42,85?- 
16 16-10-2; $126,75.-17107-2; $633,75 ?-237-13-1.2.^ 

^ jf . 3C8£. 14 8. 4 d, 2 v» 

14 
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Georgia Currency. — Q. What is the curreoey of Cv 

Una and Georgia called ? 

A. Georgia currency. ^ 

Q. How many shillings make a dollar of this currency T 

^. 4 s. 8 d. 

Q. What part of a pound is 4 s. 8 d. 7 

A. 4 8. 8d. = 56 d., and 20 s. = 240 d. ; then, 

Rule. Q. How do you reduce Gfeorgia currency to federal 
money f 

A. Divide by ^ ; >that is, multiply by 30, and 
divide by 7. 

Q. Ifow do you reduce federal money to the same currency 
again? 

A. Multiply by ^. 

Exercises for the Slate, 

1. Chance 835£. 98. to federal money. 

835,45£. X 30 =r 2506350 ^ 7 » f 3580,50, Jhu. 

2. Cbange $3580,50 to Greorgia currency. 

p580S0 X 7=:25063^0-f-30=835£. 98. jftw. 

3. Change to federal money 208£w 17 s. 3 d.-895125 ; 104£ 
8 s. 7 d. 2 qr8.-447562 ; 252jS. 3 8. 1 d. 2 qr8.-1080669. 

.tf. (2423,366. 

4. Will you change to pounds, shillings, &e., $447,562^ 
104^7-1; $895,125.^-206-17-3; $1080,669 ?>252.3-M. 

^.565£.88. lld.2q^+. 

English or Sterling Money. — Q. How many shit- 

Hugs of this money make a dollar 7 

A. 4 S. 6 d.. 

Q. What part of a pound is 4 s. 5 d. ? 

A. 4 s. 6 d. = 54 d., and 20 s. = 240 d. ; then. 

^lis^£. = ^£. 

RuLK. Q. How nay sterling money be reduced to fedetdi 
nftoney 7 

A, Divide by A; that is, multiply by 40, and 
divide by 9. 

Q. How do you change federal money to sterling aioney T 

A. Multiply by ^(y. 

Exercises for the Slate, 
1. Change 2I£. 7 s. 6 d. to te^eTi\ moivv^ . 
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3. Change $95 to Bterlhi|r money, jf. 21£.78. Cd. 

3. Change 21 £. 7s. 6 d. to federal monej. A. $95. 

4. Change $285 to aterling money. j9. 64£.2B.6d. 

Canada CubRSNCT.- — Q. What is the cunency of Canada 
mnd Nova Scotia called T 

A, Canada curreDcy. 

Q. How many shilliBgs of this cunency make a dollar T 

A. h^. 

Q. AVhat part of a poond is 5 s. T 

-^- A = i- 

RuLX. Q. How do you change this curreocv into federal money T 

A. Divide by \ ; that is, multiply by 4. 

Q. How do you reduce federal money to Canada currency T 

A. Multiply by \ ; that is, divide by 4. 

Exercises for the Slate. 

1. A gentleman, residing in Boston, contracted a debt of 
'3O0£* 17 s. in HaliJkz ; how many dollars will pay the debt ? 

200£. 17s. = 200,85£. X 4=: $803,40, JJns, 

2. Af residing in Montreal, sent 300£, Canada currency to 
B, his correspondent in New York, to purchase 120 barrels of 
^<iur. The nour cost $12.50 per barrel ; how mach| in Canada 
ouneney, is the balance wnich is due ? jtf. 7o!£. 

3. A merchant in Quebec wrote to his correspondent in 
Philadelphia, to purchase a large ouantity of cotton. His cor- 
respondent writes h^ has pnrchaseu 300 bales, each containing 
27o pounds, at 10^ cents per pound. How many pounds Can- 
ada currency must the merchant remit to his agent to meet the 
purchase pnce .'' Ji. 2114X. 1 s. 3 d. 

Foreign Coins ttre estimated in the United States 
according to the following 

TABIiE. 

Livre of France, . $ ,I8j. 

Franc of France, $ ,18J. 

Ghiilder or Florin of the U. NeUierlonds, . . $ ,40. 

Mark Banco of Hamburg, $ ,33^ 

Rix dollar of Denmark, $ 1,00. 

Real of Plate of Spain, $ ,10. 

Milrea of Portugal, % \9A^ 

Tale of China, , %\|l^. 
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Pagoda of India, 9 1,84. 

Rupee of Bengal, $ ,50. 

A pound sterling of Great Britain, 9 4,44| 

A pound sterling of Ireland, 9 4,10. 

1. Reduce 500 liyres of France to federal mo^ej. 

1 Mvre » $,18j| ; Uien, 500 X 18i » $92,50, Au 

2. Reduce $92,50 to liyres of France. ^. 500 Lyres /• 

3. Reduce 5000 txancs to federal money. Jl. $937^. 

4. Reduce 12500 florins to federal money. ^. $5000. 

5. Reduce $5000 to florina. Ji, 12500 florins. 



Qtiestions on the foregoing, 

1. How many are 40, 5, and 9, added together? How 
many 100 + 194-9? How many 400 + 50+i^-f9? 

. How many 500 + 100 + 80+ 20 ? How many 89 + 9+ 
8+6? 

2. How many ape 6 times 50? 10X100? 10 X lUOO? 
20X60? 30X40? 

3. What number added to 20 will make 30 ? Will make 
40? Will make 39' Wmmake89? 

4. What number multiplied by 4 will make 8? Will 
make 40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2? WiU make 
, 6? Will make 10? 

6. If the minuend be 40, and the subtraheiid 21, what will 
be the remainder ? 

7. If tlie remainder be 40, and the subtrahend 20, what 
will be the minuend ? ' 

I 8. If the divisor be 6, and the quotient 8, what will the 
dividend be ? 

9. If the quotient be ip, and the dividend 120, what wOl 
the divisor be ? 

10. If the product of two numbers be 84, and the multi 
plicand 7, what will the multiplier be ? 

11. What will 120 yards of cloth cost, at*50 cents a yard? 
^Divide by the aliquot part, found in IT XXVIII.) At 33i 
cents ? At 25 cents ? At 20 cents ? At 16} cents ? At 
\2i cents ? At 10 cents ? At 5 cents ? 

12. How many times will a little wheel, 6 inches in eir 
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going 3 feet, or 36 inched ? In ^oing 5 feet P 12 feet ? 
[ow many times in going across ue street, allowing it to 



cumference, turn round in going 1 foot; or 12 inches ? In 

^ ^^^ 

be 3 rods, 3 yards, and 1 foot, or 660 inches ? 

13. What must be the circumference of a wheel thai 
ninis round twice in going 2 feet, or 24 inches ? 

14. How many shimngs in 8 d. -{-6 d. -|- 10 d. ? 

15. How much does 19 s. 6 d. lack of 1£. ? 

16. How many pounds are 2 times 30 s. ? 4-4-10 s. ? 

17. Divide 15 s. by 2. 

18. Reduce f to its lowest terms. 

19. Reduce ^f -^y -jf^/^, •^\^, to their lowest tenns. 

20. What fraction can you use for -j^, t^, "^, f , A" ? 
f^. What part of a month is 1 day? w9. ^. Is 2 days?^ 

•4. ^=^. Is 5 days ? ./tf. ^== ^. Is 7 days? A. ^ 
4B 8 daysF w3. A = A* Is 9 days? ^. ^ = ^. Is 
15days? j1 ^ = f Is20dav8? wJ. f*=i| 

22. How much is i of i? iofi? iof|ofi? 

23. How much isfofj? t^oT-^? 

24. 'How many times is 2 contained in f ? How much is 

25. How many times 2 in -^? (To divide a fraction, we 
multii^y the denominatoi; or divide the numerator.) 2 in 

tV? 3inA? 3m4ft^ 4inft? 

26. Howmuchis^of^ofamonth? jrof ^of ambnth? 
f of a month divided by 2 is how much ? How much is i 
offgofamonth? 

27. James has iof^ dollar^ Rufus |, and Thomas the 
lemainder of the dollar ; what is Thomas's part ? 

28. William had I* of a ticket, Henry |, and James i ; 
what part of a tickdt. did they all own? (Find how many 
8ths each had first) 

29. What kind effractions are the following, viz. }, {, 5j, 



7it2tkfof+?' 
30. Keduc 



Leduce i to a' decimal. 

31. What decimal is equal toj? ^? A? f ? 

32. James has ,2 of a ticket, William ,5, Thomas ,3, and 
Harry the remainder ; how much does Harry have ? 

33. What is the amount of ,3+ ,4-1- ,1 ? 

34. Multiply ,6 by ,5. 

35» How much is ,5 of ,5? 

14« 
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36. How much is J^ multiplied hy Af 

37. Divide ;24 by ,6. 

38. Divide ,8 by ^ 

39. Divide ,6 by ,15. 

40. From ,5 take ^. . . 

41. if of 14 is 2 ;>2, then, is } of what number? 

42. ^ of 4 is 2 ; 2, then, is ^ of what number ' 

43. 3 is j[- of what number ? 

44. 4 is -^ of what number? 

45. 5 is -^ of what nun^r ? 

46. 10 is ^ of what pumber? 

47. 7 is ^ of what number? 

■ ♦ 
Exercises far 4i^ /^ttte. 

1.2685 + 87 + 8 + 60=^.2840. 

2. 3789548 — 2689 » .^.3786864. 

3. 7236845 X 1732r= ^. 12534215540. 

4. 893645 -h 201 » ./9.4445f^f 

5.^VlftjSWiP= ^.2433§mJtt. 

6. 7 is tV of what number ? A, 490. 

7. 26 is i of what number .' A. 104. 

8. 20£. 13 8. 4d. + 100£.158.6d. + 10d. + 15B.+ls.6d 
+ id. + l|d.=s w9. 123jS. 68. 4d. Iqr. 

9. From IX. 15 8. take 198. 1 d. A, 158. 11 d. 1 qr. 

10. Multiply 16 by |. j3. 1^. ' 

11. Divide 16 by |. .9. 24. 

12. Multiply i by 30. wi. 25. 

13. Divide \ by SO. A. ^ 

14. Multiply i of } by 15. A. Sf. 

15. Divide i of | by 15. A.-j^. 

16. A man bought 4 hogshe&ds of mola88e8: the first eoB^ 

tained 76|- gallons ; the second 63^ gallons ; the third 7^ gal- 

loro, and the fourth 59j- gallons. How many gallons in tba 
whoib ^ (Reduce the fractional parts to a common denoQ^Ba' 

tor before you proceed to add.) J9. 279^y^. 

17. 3700x^5 + /A +6 + ^,5 + looSooo = 

A. 3744,200005. 

18. What is the value of ,990625 of a pound .' 

A. 19 s. 9 d. 34r8. 

19. -From 29 years, 5 mo. 3 days, take 23 hours 40 minutes 

A, 29 years, 5 mo. 2 days. boon, 20-minute» 
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JVMe. — When it ts reqiured to find the distance of time from oae date to 
another, ;t may be easily done by subtracting the first date from the last, 
reckoning the months according to their order in the year , thus, J^nary m 
1st mo., February Sd ran. ; &c. 

20. What M» the difference c^ time between March 27, 1827, 
and February 15, 1828? 

(12) (30) I 

1828, 2d mo. 15th day. ip computing interest, we reckon 

1827, 3d mo. 27th Qdy. ^ f ?.^y* ^ ^^^ »«°^» "^ ^ »«»'** 

y J ' to tne year. 

Atis. 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1828 ? Ji. 11 m«. 2 days. 

22. A note, dated July 1, 1826, was pud June 20,1828, 
how long was the note on interest ? A, 1 year, 11 mo. 19 days. 

23. A note, dated Nov. 15, 1820, was not paid till Dec. 1, 
1828 ; how long was it at interest? ji. 6 years, mo. 16 days. 



UVTCREST. 



% LtfXI. Q. If the interest of 100 dollars for 1 year is 
6 dollars, what will be the interest of ^0 for the same time ? 
Of 300? Of 400? Of 600? 

Q. What will be the interest of 100 for 2 years ? For 4 
years ? For 10 years? 



Q. What is that which is paid for the use of money called ? 

A. Interest. 

Q. How, then, may it be defined 7 

A. Interest is an allowance made by the bor 
rower to the lender for the use of money. 

Q. What is that which is paid for the use of 100 for 1 year called ? 

A. The rate per cent. 

Q. 'Why called the rate per cent, f § 

A, Because pef cent,, or per centum, mean?, 
by the 100. 

Q. How, then, is interest computed 7 

A. At so many dollars for each 100 dollars, so 
many cents for each 100 cents, so many pounds 
for each 100 pounds, &c. for 1 year. 
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Q. How is it computed on a greater or lew sum tluuD 100, or a 
•..ager or shorter time than 1 year ? 

A. In the same proportion. 

Q. What is the meaning of per atwnun ? 

A. Each year, or by the year. 

Q. What; then, is the meaning of 6 per cent, per annum ? 

A. 6 dollars for the use of^lOO dollars, 6 cents 
for 100 cents, &c., for 1 yeaj. 

Q. WYiea the rate per cent, is established by law, what is the 
bterest caOed ? 

A. The legal, or lawful interest. 

Q. What is the legal interest in the New England States? 

A. 6 per cent. 

JVofe.— In the state (rf* New York, it Is 7 per cent. 

Q. When there is no mention made of the rate per eent., what rale 
per cent, is understood 7 ' 

A. The legal rate. 

Q. What is the sum lent called 1 

A. The principal. 

Q. When the interest and principal are both added together, whai 
is it called ? 

A. The amount. 



Since, »t 6 per cent., the interest of 100 cents for 13 mo. is 6 cents, the ra>- 
larest will alwsys be ) us many cents as there are month*; that is, | the nam* 
tnir of months will express in cents the interest of $1 for said months ; thus, 
the intercut of $1 for 12 months being 6 cents. 8 mo. will be 4 cents, for 4 is 4 
of 8 mo. ; and in the same proportion for any length of time. 

Now, as the interest of any snm over 1 aofhur is proportionally more, aa 5 
dollam, for instance, the interest of which is 5 times as many cents as tha iu- 
t^rest of $1, and as cents are lOOths of a dollar, it follows, that multiplying 
any denomination, as pounds, dollars, cents, &c., by j^ the number of month*, 
will i^ve a product that will be the interest, either m cents or lOOths, which 
are easily brought into dollars, or whole tiumbers, by cutting off two figures i» 
titu product, (that is, dividing by 100.) 

Hence, to find the interest of any sum of dollars, Doiinds, 
I fillings, or eagles, for one year or more, we have the following 

RULE. 

Q. How do you proceed ? 

A. Multiply by half the number of months, and 
cut off two f%ures at the right, (for diTiding by 
100.) , 
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■ 

Mental Exercises, 

1. What is the interest of $8 for 4 montlis ? jj. 16 c*«i. 

^ 2. What i^ the interest of $4 for 4 months ? j^. 8 cts. 

^ What is tlie interest of $2 for 6 months ? jS. o cu>. 

4. What is the interest of $20 for 2 months ? wl 20 ctew 

5. What is the interest of $80 for 10 ^lontiis? .4. $4,00. 

6. What is the interest of $40 for 1 year, or 12 months ? 
^. $2,40. 

7. What is the interest of $8 for 1 yr. 4 mo. ? A.6i cts. 

8. What is the interest of $5 for 1 3rr. 6 mo. ? Jii 45 ctd. 

9. What is the interest of $1 for 4 years ? ^.24 cts. 
JO. What is the interest of $8 for 2 mo..? A. 8 cts. What 

is the amount ? ^. $8/)8. 

11. What is the interest of $6 for 1 yr.? •/£. 36 cts. What 
is tlie amount ? A, $6,36. 

12. What is the interest of $1 for 4 years ? ^.24 cents. 
What is the amount } A. $1^4. 

dd. What is the interest of 100£. for 2 months 7 A. \SL 
What is the amount .5 ^. 101£. 

14. What is the interest of 10£. for 1 yr. 8 mo.? A. 1£. 
What is the amount? A,l\£, 

15. What is the interest of $2,50 for 2 mo.? j?. 2 cts. 5 m. 
What is tlie amount? A. $2,525. 

16. What is the interest of $6,50 for 2 mo. ? A. 61 cts. 
What id the amount ? A. $6,561. 

Exercises for the Slate, 

1. What u the interest of $240,30 for 3 ynK 4 mo. ." 
3 yrs. 4 mo. ^=40 mo. -{-2 =20, half the number wt' months. 

OPER.\TION. I 

fn this example, aa tliere are two plaecfl 
for cent*! in the multiplicand,^ there will be 
two aldo In the product ; then, cutting off 
two more figures, (for diYiding by 100,X we 
have $48,06, Jhu. 



240, JIG 
20 



$43,0600, ^ni. 

2. What is the interest of $400 for 2 yrs. 6 mo. .? A. $60. 

3. What is tlie amount of $500 for 4 yrs. 1 mo. ? 

J3. $622,00. 

4. What is the interest of $75 tor 2 yrs. 6 mo. .?-ll25. Of 
$250 i>-3750. Of ^^ .?-120. Of $95 P-1425. Of $650 ?- 
9750. .^.$280,50. 

5. What is the interest of $1500 for 4 mo. .^-30. For 6 
■io.P-45. For 10 mo. P-75. For 1 yr. 2 mo. .M05. Ftft 



4 
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1 T. 8 mo. P-150. For 4 yra. 2 mo. ?-375. For 6 vm. 6 mo. >- 
5d5. ./9. $1365. 

, (>. What is the mnount of $75 for 2 yra. 6 mo. ?-8625. Of 
$250?-28750. Of $800 .?-920. Of $96 .M0925. Of $650.'- 
74750. j^. $2150,50. 

7. What 18 the amonnt of $615,75 for 5 yra. i>>800475. For 
U yra. 1 mo. .?-1025223. For 7 yra. 2 mo. .?-S80522. 

^.^^06,22-1-. 

8. What is the interest of $7650 for 3 yra. 3 mo. .?-149175. 
For 3 yrfc 4 mo. .'-1530. For 6 yra. 6 mo. .^-298350. Foi 

2 yra. 2 mo. ?-99450. A. $6999,75. 

9. What is the amount of $7,50 for 10 yra. 1 mo. .?-12037. 
For 2 yrs. 3 mo. .?-85l2. For 1 mo..?-7537. For 11 mo..?- 
7912. For 1 yr. 7 mo. i»-^12. jj. $44,21+. 



if 2j^IIa Smee dayi are always either 90tha of a month, or tome 
greater pArt, as halves, 3d«, 4ths, Sths, &e. ; thai, 1 day =s -g^ ; 9 days =s 
^, which, being reduced to its lowest terms, is -j^; 3 dayB=s^, or ^ * 

5 days = JL, or 4 ; 90 days =s 2^, or 4 » it follows, that, if tiiese part» 

bo diminished in the same proportion as the months, that is, if half the fhin 
tional part be talen for a multiplier, tlje product will express the interest fo» 
the days in cents, or lOOths, which, oivided by 100, as before, will be the \» 
terest required. 

To halve any thing, we divide by 2. 

JVUs.— It will be recollected, that, to divide a firaetmi by S, Hre'can 

Multiply the denominator, or divide the numerator. 

1. What is the interest of $60 for 15 days } $60 

15 dayssr -^ <v ^ mo. -»-93 ^, multiplier. ^ 

I An$, $ ,15. 

2. What is the interest of $94 for 10 days? $24 

10 days = |fmo.=:^-f-9=r^ roaltiplier. X 

Ans. $ ,04 

3. What is the interest of $120,60 for 20 days 1 $120,60 

90 days = ^ mo. =: ^ -4-9 = ■^, multiplier. ^ 

Ana, $,4020 

4. What Is the interest of $360,60 for 19 days ? $360,60 

19 day s = ^ mo. -i- 3 = ^^, multipleir. ^ 

, ' ~~T' 

dflitf. $1,144-^ n 
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Henoe, U$ find the interest of any sum fur days, we hive the 
fbUowin|r 

Q. How do yon proceed first t 

A. I find what fi^ctional part of a month the 
days are, and reduce the fraction to its lowest 
terms. 

Q. What do you make the multiplier T 

A. Half of this fraction. 

Q. How do you halve ihe fraction T 

A. Halve the numerator, or double the denom- 
inator. 

Q. After you have multiplied by the fraction, what is to be d<»e 
with the product, to get the mterest ? 

A. Cut off two figures, as before. 

Mental JExercists. 

1. What is the interest of $120 for 1 5 days ? Ji, 90 ct& 

2. Interest of $60 for 15 days ? A. 15 cts. For 10 da. ? 
•/9. 10 cts. ( 

3. Interest of $18 for 20 da. ? jf . 6 cts. For 10 da. ? 
wi.3cts. 

4. Interest of $120 for 1 da. ? *^. 2 cts. For 2 da. ? 
Ji, 4 cts. 

5. Interest of $60 for 3 da. ? A. 3 cts. For 6 da. ? ^. 6 eta. 

Exercises for the Slate. 

1. What ts tbe interest ef $1200 for 2 da. f $1200 

2 days = /^ -*- 2 =± g\y, muiUp*i«f . rf^ 

Aiis. 40 ctft. 

2. What is the intexest of $(K)0 for 20 da. > $600 

20 days =: ^j = f -^ ^ = i> muUiptief . ^- 

Ans, $2,00 

3. What ts the interest of $2400 for 15 da. ? A. $6. 

4. What is the interest of $.3<KI0 for 10 da. t A. $6. 

5. Wu<it is the interest of $726 for 20 da. } A. $2,42. 

6 What Is the interest of $1200 for 1 da. ? -'20. For ; . ' ' » 
^0. For 4 da. ?-«0. For 5 da. ?-l . For 1 da. .'-2. For I . . »*' 
A. For 20 da. .'-4. For 2r» da. ?-^. A. $16,00. 



\ 



uss ' arithmetic; 

7. What is tlie interest of $120 for 8 yro. 4 mo. 15 da^ ? $120 
^ yrs. 4 mo. s 100 -i-3 =50 ; aad 15 da. i nu 
•tiiB inultii>lier for the days and nooatha u dO| 



6000 
30 



Jint, $60^ 

B. What is the interest of $1200,60 for 1 yr. 
»0 mo. 24 da.? $1200,60 

lyr. 10mo.=S3-f-3=llmo.; 8nd34da. |^=|^-t-> 

3= f ; the multiplier, then, » ll{. > ^ 

1320660 

48024 

^ns, $136,868^ ro. 

VVWe. — When the days are an even rombefi it witt oftentimes be foand con- 
f enient to find what fractional part of a month half the days will be, without 

nolving the fraction afterwards; thus, for SO days, take 10 days=:-^=:^^ 

the multiplier. 

9. What is the interest of $180 for 29 days ? A, 87 cts. 

10. What is tlie amount of $180,60 for 2 yrs. 4 mo. 20 da. ? 

^.$206,486. 

1 1. What is the amount of $36,60 for 2 yrs. 1 mo. 5 'da. ? 

^.$41,205^^0. 
VI. What is the interest of $300 for 1 yr. 6 mo. 15 da.?- 
anii^. For 2 yrs. (> mo. 1 5 da. P-4575. For 3 yrs. 4 mo. 10 da. ir 
()()50. For 4 yrs. 4 x£io. 5 da. .?-7825, A. $212,25. 

13. What ia the interest of $600,50 for 2 yrs: ?-7206. Fof 
1 yr. 8 mo. ?-G005. For 2 yrs. 8 mo. 1 da. ?-9618. For 5 yrs. 

7 mo. iJi da. i>-202368. For 8 yrs. 4 mo. 4 da. f-30065. 

A, $731 ,308. 

14. What is the interest of $700 for I yr. .?-42. For 6^ mo .' 
2l>7.''.. For 4 mo. .?-14. For 20 da. .'-23?^ A. $81,083. 

15. What is the amount of $60000 — - 3 da. .^-00030. For 

8 da. ?-()00^0. Foryda.?-C009(). ^. $lbU200. 

16. What is the interest of $60 for 2 mo. 1 da.i>-61. For 2 
\no 2 da. .M)2. For 2 mo. 3 da. .'-63. A. $1,86. 

Vt. What is the interest of $60 for 2 mo. 7 da. ?-67. For 2 
Qysi. rt da. .--(W. For 2 mo. 12 da. ?-72. A. $2,07. 

"6. What is tlie interest of $1200 for 12 yrs. 11 mo. 29 da. r 

A, $935,80. 

') ■ 4e!;oin^ example, although it is as difficult a on) as usually occuri>, ia^ 
'■ 1 41110 tiartl ol'tbb 'laual numt^r ofiijureo required by other mcthuil«. 



INTEREST. im 

? liXlXl* It ia evident, that, when the rate ii either more or les 

koan 6 per cent., the interest for the given rate will be a certain part of 6 per 
eent. ; thus, 5 per cent, will be -^ as much as 6 per cent., 4 per cent. 4 as 

moch, 7 per cent. X- as modi, &c. 

To get 4, ^ of any number, we multiply by the numerator, and divide by 
the denominator} and, as the denominator wiU always be 6, and the numera- 
tor the given rate, henc^, 

To find the interest of any sum, when the rate is not 6 per 
eeot., we ha-ve the following 

RULE* 

Q. How do you proceed 1 

A- Find the interest for 6 per cent, as before. 

Q. How do you proceed next 1 

A. Multiply the interest of 6 per cent, by the 
given rate, and always divide by 6. 

1 What is the interest of $600 for 1 yr. 2 mo. and 15 days, 
at 5 per cent. ? * 

600 

7i mo. 

4200 
150 



4350 int. at 6 per cent. 
5 



6)21750 

Ans\ $ 36,25 int. at 5 per cent. 

2. What is the interest of |(240 for 2 yrs. 6 mo. at 1 per cent, f-^ 
^. At 2 per cent .^-12. At 4 p<*r cent. .^-24. At 6 per cent. .'- 
36. At 10 per cent. .?-60. At 5i per cent. .?-33. ^. $171. 

3. What is the interest of $480 for 3 yrs. 2 mo., at 15 per 
cent. .?-228. At 20 per cent. T-304. At 10| per cent. .?-16340. 
At 15i per cent. .?-235()0. At 7 per cent. .?-10640. 

A. $1037,40. 

4. What is the interest of $600 fpr 15 mo., at 2| per cent. .'- 
20625. At 3| per cent. .?-28125. Jl^ $48,75. 

5. What is the interest of $600 from January 1st to March 
lst?-6. From January 15th to May 15th ?-l 2. From January 
15th to S(»plember 15th .^-24. A. $42. 

6. What is the amount of $500 ^xottv lAwtOcv \^'Vicv,\^3A:.,N«i 
March IVih, 28t>7P-500. From MartVv ^^X\v, \*^»i^\ft ^^^'Sk. 
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S9th, 1896 ?-e80. From March 16th, 1820, to March ICth, 1624 i- 
620. j9. $1890. 

7. Wliat is the intereirt of (60 from June 1st, 1826, to No- 
yember 1st, 1827.^-510. From April Ist, 1825, to August 16th, 
1826 .M95. From July 4th, 1€S5, to August 19th, mS ?-1125. 
A, (21,30. 

8. What is the interest of $300 from September 5th, 1825, ttt 
September 25th, 1826 .'-1. From August 9th, 1826, to Decem- 
ber 24th, 1827 P-2475. ^.(^,75. 

9. What is . the amount of $1^ from October 1st, 1826, to 
December 1st, 1830 P ^.$225. 



% IjXIV. a concise and practical Rule for the StaU of 
Ketff York, in which the interest is established by law at 7 per 
cent It has been remarked, that 7 per cent, is |- of 6 per 
cent. ; that is, -I- more than 6 per cent. : hence, 

Q. To find the interest at 7 per cent., what is the 

* RULE1 

A. Add ^ of the interest, at 6 per cent, (found 
as before), to iti^elf ; the sum will be the interest 
at 7 per cent, 

JVbte. — ^The intereit.for any rate percent, may be foand in the same mas- 
ner, by aabtractiqg, when the given rate ia under 6 per cent., and adding, whea 
it ia more. 

1. What is the interest of $360 for 20 days, at 7 per cent.? 
' ^ew Method, Old Method. 

$360 $360 

* ^ 7 

i) $ 1,2 at6 per cent. li=^)2520 

. 20 210 



Ans, $1 , 4 at 7 per cent. 15 = ^ ) J 5 

5 = i ) 35 

' Ans. $ 1,4 

2. W^at is the interest of $60 for 2 yrs. 4 mo., at 7 per 
cent. .' ' A. $9,80. 

3. What IS the amount of $120,60 for 1 jr. 6 mo. 10 da., at 

7 per cent. { A. $133,497t\r «»• 



/ 
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4. What is the amount of $241^ for 6 mo. 20 da. ?-a5056. 
For 1 mo. 1 da. .'-242653.' For 1 yr. 4 mo. 5 da. F-263946. For 
2 yra. 6 ma 25 da. .?-284582. A. $1041,761 +. 



% IjXV« Since 6 per cent, is $6 on $100, that is, ySv 

of the principal, and 5 per cent, t^q-, &c., hence. 

To calculate the interest at any rate per cent, when the time 
is 1 year, we proceed as follows : 

RUIiE. 

Multiply by the given rate, and cut off two 
figures, as before. 



1. What is the interest of 
$220,40 for 1 yr., at 9 per cent? 



$220, 4b 
9 



$ 19,836(Ki4iM. 

2. What is the interest of $1200,30 for 1 yr., at 12^ per 
cent. ? A. ^150,03,7. 

3. What is' the amount of $80^0 for 1 yr. at 2^ per cent..'- 
82102. At 5 per cent. ?-S4105. At 10 per cent. .'-8811. At 
44 per cent. P-83704. At 19| per cent. ?-95919. 

A, $433,94 +. 



IT liXVI. COMMISSION. Q. When an aUowance of se 
much per cent, is made to a person called either a correspondent, 
factor, or broker, for buyuig, or assistii^ in buying and selling goods 
for his employer, what is it called t 

A. Commission. 

Rule. Q. Since commission, insurance, buying and selUng 
Slocks, and loss and gain, are rated at so much per cent., without 
regara to time, how may all these be calculated t 

A* Multiply by the rate per cent., and cut off 
two figures, as in the last rule. 



1. What would you demand for selling $400 worth of cotton, 
for 2^ per cent commiflsion ? 

$400 X %^ and catting off two fgarM,=sf 10, eonunission, jAm. 

2. My correspondent informs me that he has purchased goods 
to the amount of $5000; what yfnSi his commission amount to 
at 2<| per cent. .^ j9. $125. 

3. What must I be allowed for selling 300 pounds of indigo 
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&t$2yS0per lb., for 2 per cent, commission ?-1 5. For 21 per 
cent P-20625. For 5 per cent. F-3750. ' For GJ per cent. P-4875. 
For 7 per cent. ?-^250. j9. $174^7^ 



INSURANCE. Q. What is Uie allowance of so much per cent 
made to persons, to make good the losses sustained by fire, storaas 
6ic.f called 7 

A. Insurance. 

Q. By what name is the instrument that binds the contractii^ par 
ties called 7 

A. Policy. 

QJ What is the sum paid for insurance called 7 

A. Premium. . 



1. What will be the premium for insuring an East India-ship 
yalued at $25000, at 15} per cent. ? ^, $3875. 

2. What is the premium for insuring $2600, at 20 pei 
cent. ?-520. At 30 per cent.r-780. At 18j per cent M81. 
26i per cent ?-^9. ^, $2470. 



STOCK. Q. What is the general name for all molieys invested 
in tradings companies, or the funds of government, called 7 

A. Stock. 

Q. WHien 5100 of stock sells for ^100, how is the stock sa.'d 10 be t 

A. At par. 

Q. Wiien is it said to be above par, and when below par 7 

A. When $ 100 stock sells for more than $ 100, 
it is said to be above par ; when for less than 100, 
below par. 

Q. \^ hen it is above par, what is it said to be 7 

A, So much advance. 



1. What is the value of $2500 of stock, at 106 per cent. ; 
that is, 6 per cent, advance ? J. $2500 X 106 = $2650. 

2. What is the value of $1000 of insurance stock, at S5 per 
cent. ; that is, 5 per cent, below par ? ^. $950. 

3. What is the value of $1200 of bank stock, at 3 per cenV 
below par ; that is, 07 per cent. M164. At 113 per cent., or 12 
per cent, advance M344. At 87i| per cent. .M050. At 12| 
per cenL advance ; that ib, 112i^ per cent M350. ^. $4908. 



INTEREST. ir^ 

LOSS AND GAIN. 1. Bought a piece of broadcloth fox $80 ; 
\ow much must I sell it for, to gain 10 per cent. ; that is, l6 
per cent, advance, which is 110 per cent, on the cost .' $80 X 
110 =$88. ^115. ' 

is. Boug^it a hogshead of molasses for $50, and, 5 gallon* 
having leaked out, I sold tiie remainder at 10 per cent, loss ; 
that is, 10 per cent, below par, being 90 per cent, on the cost ; 
what did 1 get for it.? .^.$45. 

3. If I pay $50 for a piece of broadcloth, how must I sell the- 
same so as to gain 20 per cent. ; that is, 20 per cent, advance,, 
or 120 per cent, on the cost ? ^. $60. 

4. Bouffht rum at $1,25 per gallon ; and, by accident, so> 
much leaked out, that 1 am content to lose 20 per cent. ; how 
m*i8t I sell it per gallon .' A, $1. 

5. A merchant bou^t 400 barrels of flour for $3500; how 
must he sell it per barrel, to gain 25 per cent. ? A. $10,93|. 

6.^ Bought sugar at 15 cents per lb. ; at what rate must I sell 
it a lb. so as to gain 20 'per cent. .'-18. So as to gain 25 per 
cent. F-1875. 30 per cent. ?-195. 40 per cent. .?-21. 45 per 
cent. .'-2175. 50 per cent. .'-225. 65 per cent. ?-2475. 7& 
per cent. ?-2625. 90 per cent. .?-285. 100 per cent., or to 
double my money .f-30. A. $2,31. 

7. Bought 100 tierces of rice, each tierce weighing 300 lbs. 
net, at 6| cents per lb.-1875; 30 pipes of wine for $1,12J per 
gallon-425250 ; 3 hhds. of rum for 90 cents per ^allon-17010 ; 
40 barrels of flour for $7^ per barrel-300 ; and iO bushels of, 
salt for 7 s. 6 d. or $l,s£ per bushel-50 : how much must all 
the said articles be sold for, to gain 50 per cent., being 150 pei 
cent, on the first cost .' A, $9971,40. 



H liXYBL. Time, Rate per cent., and Amount 

GIVEN, TO FIND THE PRINCIPAL. 

1. What sum of ready monev^put at interest for 1 yr. 8 mo. 
at 6 per cent., will amount to $220 ? 

The amount of $1 for 1 year and 8 mo. is $1»10; then, $220 
^ $1,10 =a $200, w9m. 

RuLK. Q. How, then, would you proceed, to find the principal ? 

A. Divide the given amount by the amount of 
|| 1 at the given rate and time. 



2. What principal, at 6 per cent., in 5 years,will anft>unt to $650 ^ 

•hem to 500, 

solTLVI.) 

A. $500 



In thiv ezampla, in diriding $650 by $1,30. i»e aonez iyro cipheni to 500, t»> 
RUikc tlie deciinal place* in the diriior and dividend equal. (See ITLVI.) 
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3. What principal y at 6 per cent.» in 1 year 2 mo., will 
amount to $642? ^. |^600. 

4. What principal wiU amount to ffSQlfiQ in 2 yrs. 6 mo. 1«> 
da., at 6 per cent. .' ^. $600. 

5. A correapondent has in his hands $210^ to be laid out U\ 
goods ; after deducting his own commission of 5 per cent., how 
much will remain to m laid out ? 

It it ovideot, that the oommiMionNwhich he received, added to the money 
laid out, miut make fSlO j hence 1^10 inay be coniidered the amoant, and 
the money laid out the pnncipal ; coniequentl^, the question doei not differ 
materially from the foregoing. In such questioni as theee, in which time if 
not regarded, the amount of $1 is the rate per ceut. added to $1. 

Ft will be reoofleeted, that 6 per cent. » 6 cents on 100 cents, or $1 ; 5 pet 
eeitt., 5 pentt ; the amount, then, of $1, at 5 per oenU, is 5 cents added to $1« 
making $1,05 ; then, $310 -i- $1,05 = $300, Ana, 

6. A factor receives $1040 to be laid out in goods, after de- 
ducting his own commission of 4 per cent. ; how muck does his 
oommission amount to .^. 

- The sum laid out, found as before, is $1000; then, 1040— 1000 =$40, eom- 
nission, tht Jhumar, 

7. A factor receives $2100, from which he wishes to deduct 
his commission of 5 per cent.; what will his commission 
amount to.? .^.$100. 



DISCOUNT. 1. WlUiam owes Rufus $1272, to be paid in 1 
year, without interest ; but Rufus, wanting his money imme- 
diately, says to William, I am willing to allow you 6 per cent, 
the lawful interest, if you will pay me now ; what sum ought 
William to pay Ruflis ? 

It is evident that he onght to pay Just such a sum as. put at interest, would, 
in 1 year, amount to $1S7S ; or, in other words, such % principal as woald 
amount to $1S7S. This question, therefore, la solved in the same manoei as 
the preceding. $1273 -f- $1,06 =r $1900, the Am, 



Q. What is an allowance made for the payment of a sum of moaey 
t>eibre it becomes due, called 7 

A. Discount. 

Q. What is the sum called, which, put at interest, would, in the 
given time and rate, amount to tne given sum or debt ? 

A. The present worth. 

Q. In calculating interest, what would ^le present worth be called t 

A* The princiiml. 

Q. Wliat would the given sum, or debt, be celled 7 

A. The amount. 

Q. What is the diseonnt of anv sum equal to 7 

A. The interest of its present worth for the 



IRT8RSST. 19^ 

Q. As opcmtioiis in discount are sobstantially the same as in the 
pfeoedine para^ph, what is the nite, which was there gireo, that is 
applicable, to discount T 

Rule. A. Divide the given sum, or debt, by 
the amount of $1, at the given rate and time; 
the quotient will be the present vi^orth. 

Q. How is the discount found 7 

A. By subtracting the present worth from the 
given mim or debt. 

JVdte. — It will be recollected that, when no pw cent, is mentioned, 6 per 
eent. is undenUKKL « 

2. What is the present wortli of $133^, dae 1 yr. 10 mo. 
hence? w9. $120. 

Proof. 3. What is the amount of ftl20 for 1 yr. 10 mo. ? 
(Perform this example by the rule for calculating interest) 

M. $13O|20 

4. What is the discount of $660, due 1 yr. 8 mo. hence ? 

Fjtoop. 5. What is the interest of $600 for 1 yr. 8 mo. } 

./9.$60. 

C. What is the discpunt of $460, due 2 yrs. 6 mo. hence ? 

.^.$60. 

7. What is the present worth of $1350,. due 5 yrs. 10 mo. 
hence .' A, $1000. 

8. Bought goods to the amount of $520, on 8 mo. credit ; how 
much readv money ought 1 to pay as an equivalent ? A. $500. 

9. Bought gooas in Boston, amounting to $1854. for which 
I gave my note for 8 mo. ; but, being desirous of taking it up 
at the expiration of two months, what sum does justice require 
me to nay .^ jf. $1800. 

10. What is the discount of $615, due 5 mo. hence ^ 

A, $15. 

11. What is the present worth of $1260. due 10 mo. hence ? 

A, $1200. 

12. What is the present ^orth of $1272, due 2 yrs. hence, 
discounting at 3 per cent. ? A. $1200. 

13. What is the present worth of $51^, due 6 mo. hence l- 
50. Of $204, due 4 mo. hence ?>200. Of $13000, due 5 yrs. 
hence .'-10000. Of $9440, due 3 yrs. hence /-8000. 

A. $18250. 

14. What is the present worth of $515, due 6 mo. hence ? 
500. Due 1 yr. hence .M85849. Due 15 mo. hence .'-479069 
Due 20 mo. hence .'-468181. Due 4 yrs. hence P-415322. 

^.$2348,4214-. 
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% LiXYIII. Time, Rate per cent., and iNTBEstr 

BEINO GIVEN, TO FIND ^THE PRINCIPAL. 

1. What sum of money, put at interest 1 yr. 8 mo. at the rater 
of 6 per cent, will gain ^piOfiO interest ? 
The interest of $1 lor 1 yr. 8 mo. ss 10 eta. ; then $00,60-1- $,10 z= $306, Am 



Rule. Q. How, then, would you proceed t 

A, Divide the given gain or interest by the 
interest of $1 at the given rate and time; the 
quotient will be the priQcipal required. 

2. A certain rich man has paid to him every year, $48000 
interest money ; how much money mnst he have at interest? or 
what principal will gain $48,000 m 1 year, at 6 per cent ? 

^.$800000. 
d. If a man's salary he $12000 a year, what principal at in^ 
tesest for 1 yr. at 6 per cent, would gain the same ? 

j9. $200000. 
^ 4. Paid i|45, tlie lawful interest on a note, for 2 yrs. 6 mo. ; 
what was the face or principal of the note ? Jl, $300. 



% liXIX. The Principal, Interest, and Time, 

BEING GIVEN, TO FIND THE RaTE PER CENT. 

1. If I have $2000 at interest, and at the end of the year I 
should receive $120 interest, what rate per cent, would that he ' 

The intereit of $9000 at 1 por cnnt. fer 1 yesr, it $90; therefore, $190-»-90 
sr$6, that ia, 6 per cent., the rate requited. 



RuLK. Q. 'How, then, do you proceed to find the rate per cent. T 

A, Divide the given interest by the interest of 
the given sum, at 1 per cent, for the given time ; 
the quotient will be the required rate. 



2. If I receive $60 for the' use of $600, 1 yr. and 8 mo., what 
M the rate per cent. ? ^.6 per cent 

3. If I pay $200 for the use of $2000 for 2 yrs. 6 mo^ wnat 
is the rate per cent. .' ^, 4 per cent ^ 



INTEREST 1T7 

When the Prices of Goods ajelz given, to find 
WHAT is the Rate per cent, of Gain or Loss. 

1. A merchant bought cloth for $1^ a yard, and sold it ftr 
$1,50 ; what was the gain per cent, f 

In this example, we are teqnired to find the rate per cent. The proeeee, 
t^en, of finding it^ is sobttantially the same as in the foregoing exiunples. 
It has been remarked, that 6 per cent, is 6 cents (m IW cents ; that is, the 

interest is ^^q - of the principal; which, written decimally, is ,06; 5 pot 

cent. isy^=,05; 95 per cent, is -^^=425; that b, the rate may always bo 
considered a decimal carried U> two places, or lOOths. In the last example, by 
•ubtraeting $1,20 firom $1,50, wo have 30 cents gain on a yard, which ie -^^ 
«r the first cost ; -^^ss ,S5=:S5 per cent., the Aiumr, 



Rule. How, then, do you proceed, to find the rate per cent, of 
gain or loss ? 

A. Make a common fraction, by writing the 
gain or loss for a numerator, and the cost of the 
article the denoiiiinator ; then change it t,o a 
decimal. 



5. A merchant bonght molaflses for 24 cents a gallon, which 
he sold for 30 cents ; what was his gain per cent. ? 

wtf. ,25s=:25percent. 

3. A ffrocer bonght a hhd. of rum for $75, from which several 
gallons having leaked out, he sold the remainder for $60 ; what 
did he lose per cent.? 

In this example, the decimal is ,8; which, carried to two places, is ^sb 
20 per cent., the Jtnsioer, 

4. A man bought a piece of cloth !hr $20, and sold it for $25; 
what did he gain per cent. ? A. 25 per cent. 

-5. A grocer bought a barrel of flour for $8, and sold it for $9$ 
• what was the gain per cent. ? 

As two decimal places only are assigned to the rate per cent., ,lSi5'^ 
lS|t^. = 12^ per cent., that is, the tiiird place u so many tenths of 1 per cent. | 

thus, 1 per cent, is ,01, and^ per cent, is ,005 =-^1 or ^ of 1 per cent. 

A, 12^ per cent 

6. A merchant bonght a quantity of goods for $318,50, and 
•sld them again for $S^,39 j what was nis loss per cent. ^ 

A. 6 per cent 

7. What is the gain per cent in buying mm at 40 cents a 
l{allon, and selling it at 42 cents a gallon .^-5. At 44 cents ^ 
iC. At46e8nt8M5. At 50 c«iiU>-%. k\.^ ^\i\3k>-^A. 

AteOcentM>'&}. .tf. 140 peT cent 



.Mdm 
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8. Bought a hHd. of molasses, containiiur 112 gallons, at 20 
dents a gallon, and sold it for '^,286 a gallon; what was the 
whole gain, and what was the gain per cent, f 

A. $2,912, and the fain ,1 ss 10 per cent 

9. Bought flour at $9 a barrel, and sold it for $10,oO a barrel *, 
what was the gain per cent. ? A* 20 per cent. 

10. If I buy a horse for $1^, and a chaise for $250, and sell 
the chaise for $350, and the horse for $100, what is my gain 
per cent. ? A $,!& ss 12) per ceiit. 

11 . If I buy cotton at 15 cents a pound, and sell it for 16j| 
cents, what should I gain in layiiur ont$100? A, $10. 

12. Bought 20 barrels of rice ror $20 a barrel, and paid (or 
freight 50 cents a barrel; what will be my gain per cent, in 

selling it for $25,62^(jr a banrei ? J. 25 per cent. 



Y LXX. The Phincipal, Rate per cent., and 
^ Interest being given, to find the Time. 

1. William received $18 for the interest of $200 at 6 per 

cent. ; how long must it have been at interest ? 

Tho interest on f^ for 1 yr. at 6 per cent, is $19; hence $18-4-12= 1,5 
z= 1| years, tlie required time, Ans. ^ 



Q. What, then,ns the Rule 7 

A. Divide the given interest by the interest of 
the principal for 1 year at the given rate ; the quo- 
tient will be the time required, in years and deci- 
mal parts of a year. 

2. Paid $36 interest on a note of $600, the rate being 6 pet 
cent. : what was the time ? A. 1 year. 

3. raid $200 interest on a note of $1000; what was the time, 
the rate bemg 5 per cent. ? \A, 4 y^ars. 

4. On a note of $60, there wiu* paid $9,18 interest, at 6 per 
cent. ; how long was the rote en interest ? 

Ji:2fib yrs. s:2 yrs. 6 me. 18 da. 
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COMPOtJND INTEREST. 

If LiXXI. 1. Rufus borrows of Thomas $500, which he 
igreee to pay again at the end of 1 year, together with the 
interest) at 6 per cent. ; but, being prevented, he wishes to keep 
the $500 another year, and pay interest the same as before. 
How mach interest ought he to pay Thomas at the end of tlie 
two years ? 

In this example, if Rafaa had paid Thomas at the end of the first year, the 
tntorest would have been $500 X 6 =$30, which, added to the principal, $500, 
thus, 500 -f- 30, =530, the sum or amount justly doe Thomas at the end of ths 
first year; but, as it was not paid then, it is evident, that, for the next year, 
(t2d year,) Thomas ought to receive interest on $530, (being the amount of the 
first year.) The interest of $530 for I year is 530 X 6 = $31,80, which, added 
to $530, =561,80, the amount for 3 year»; hence, $561,80 ~ $500 = $61,80w 
Compound Interest, the Answer, 

This mode of computing interest, although strictly just, is not authorized 
hy law. 



Q. When the interest is added to the principal, at the^ end of t 
ve9r, and on this amount the interest calculated for another year, and 
so on, what is it called 7 

A. Compound Interest. 

Q. How, then, may it be defined ? 

A, It is interest on both principal and interest. 

Q. What is Simple Interest ? 

A. It is the interest on the principal only. 

Hence we derive the following 
Q. How do you proceed 7 

A, Find the amount of the principal for the 
1st year, by muhrplying as in Simple Interest; 
then of this amount for the 2d, and so on. 

Q. How many times do you multiply and add 7 

A, As many times as there are years : the last 
result will be the amount. 

Q. How is the coropoun.d interest found 7 

A, By subtracting the given sum, or first prin- 
eipal, from the last amount. 
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More Ezercisesforithe Slate. 

S. What ia the compound interest of i|156 for 3 jn. f 
$156 ^ given sum, or fint principal. 



9,96 = interest and 
J L>6 ss principal, added together. 

165,36 ^ amount, or princif . jbr 5kl year, t 
6 



9,9216 =s compound interest SM year, waA 
16d,36 ss.principal 2d year, added together. 



175,2816 = amount, or principal for 3d year. 

6 



10,516896 = compoond interest 3d year, and 
17 5,2c) 16 = principal 3d year, added together. 



185,798496=: amount. 

156 ss first principal subtracted. 



•^^. $29,798 , rejecting the three last figures, as of trifling yaloe 

3. What will be the amount of Ij^OO for 4 yearsy'at compound 

interest? j9. $631,238^,+. 

4. What is the amount of ||^500 for 4 years, at simple int<-r- 
«st? ./?. $620. 

5. What will be the amount of $700 for 5 years, compound 

interest? .1 $936,757^ +. 

6. What will be the amount of $700 for 5 years, at simple 
interest ? A. $910. 

7. What will be the amount of $1000 for 3 years, at com- 
pound interest P-U91016. $1500 for 6 years ?-2127778C). 
$2000 for 2 years P-224720. $400 for 7 years ?-601452. 

A. $6167,446^^+. 

8. What is the compound interest of $150 for 2 years ?-1854 
$1600 for 4 years .M199631. $1000 ftnr 3 years P-19101& 
$6680 for 4 yean ?-1490869. $500 for 3 years P-95508. 

jJ. ^15,896 A-4 . 

9. What is the compound interest of $600,50 for 2 years, at. 

2 per cent. ?-242602. At 3 per c<»nt. P-365704. At 4 per cent. '^ 
490008. At 5 per cent..»-61.')5i2. At 7 per pent. ?-870124 
Al 1^ (ler cent. .'-12610&. iL.%»^^. 



COMPOUND INTEREST. 



let 



1^. What is the difference between the simple interest of 
9200 for 3 years, and the compound interest for ttie same time? 

Ji. $2^3i^. 
U. What is the compound interest of $600 for 2 yean 6 
months ? 

In calculating the compound interest for months and days, 
first find the amount for the years, and ob that amount calcu- 
late the interest for the months and days ; this intereirt, added 
to the amount for the years, will be tiie mterest required. 

A. $94,38,4 +. 

12. What IB the compound interest of $500 for 3 yrs. 4 mo. ? 

w9. |107,418tV+- 

13. What is the difiorence between the simple and compound 

interest of $200 for 3 yr8.?-22032. For 4 yra. 6 rao. .:t-^702. 
For2yrs. Smo.l5da.?-17706. w3. $10,044. 

Aa the ammmt of $S if twice aa much as $1, $4, 4 times as nroch, fte., 
hence, we mav make a table containing the amount of the 1£, or ftl, lor 
•evcral yean, by wliich the amount of any warn, may be easily found for the 
•ame time. 

TABLE, 

Showing the amount of 1£, or $1, for 26 years, at 5 and 6 per 

cent., at compound interest. 



Yean. 

1 

2 
3 
4 

5 

6 
7 
B 
9 
10 


5 per cent. 


6 per cenU 


Years. 
11 

12 
13 
14 
15 

16 
17 
18 
19 
20 


5 per cent. 


6 per oant. 


1,05000 


1,06000 


1,71033 


1,89829 


1,10250 


1,12360 


1,79585 


2,01219 


1,15762 


149101 


1,88564 


2,13292 


1,21550 


1,26247 


1,97993 


2,26090 


1,27628 


1,33822 


2,07892 


2,39655 


1,34009 


1,41851 


2,18287 


2,54035 


1,40710 


1,50363 


2,29201 


2,69277 


1,47745 


1,59384 


2,40661 


2,85433 \ 


1,.55132 


1,68947 


2,52695 


3,02559 


• 1,62889 


1,79084 


2,65329 


3,20713 



14. What is the compound interest of $20,15 for 4 years, at 
6 per cent. } 

By the Table, $1 at 6 per cent, for 4 years, is $1,26247, 
X $20,15 = $25,438, amount, from which $20,15 being sub- 
tracted, leaTCs ^,288]^ 4. . 

15. Wliat is the amount of $10,50, at 5 per cent, for 2 years V 
115762. For 6 years ?~140709. For 8 years P-155132. For Ift 
years J>-218286. For 17 years i^-240661. For 20 years ?-2786», 



16e ARITHMETIC. 

Any fom, at limplo intoreit, will double itsdjf in 16 yoara 8 niODtha ; iMit at 
cwipouad, in a little more than half that time -,, that is, in 11 years, 8 moothi 
and^ days. Hence, we see that there is considerable diffef^nce in a few 
yeari, and when compound interest is permitted to accumulate for ages, it 
Haiounts to a sum almost incredible.- If 1 cent had been pai at conspound in- 
terest at the commencement of the Christian era, it wouLd have amounted, at 
(he end of the year 1827, to a sum greater thmi could be contained in six mil- 
tk>na of globes, each equal to our earth in magnitude, and ail of solid gold, 
-firhile the simple interest for the same tima would banre amounted to onfy 
ajboat one dollar. The following question is inserted,, more for the sake of w- 
eraplifying the preceding statement, than for the purpose of its solution. The 
amount, however, at compound interest, may be found, without much per- 
plexity, by ascertaining the amount of 1 cent lor 20 years, fotind by the Table, 
then making this amount the principal for 90 years mose, and to on fiw the 
whole number of years. 

16. Suppose 1 cent had been put at interest at the commenc^Bment of the 
Christian era, what woiild it have amounted to at simple, and what at com- 
pound interest, at the end of the year 1897 f A. Simple, ^1,106^; eom 

pooBd, $1726164740475565294707609149747119599768203643^^ nearly. 



EQUATION OF PAYMENTS. 

f JLXXn* Q. What is the meaning of equation 7 

A, The art of making equal. 

Q. What is equation of payments 7 

A. It is the method of finding an equal or mean 
time for the payrnent of debts due at different 
times. 

1. in how many months will $1 gain as much as $2 will 
gain in 6 months .5 •^. 6 X 2 = 12 months. 

2. How long will it take $l»to gain as much as $5 will 
gain in 12 months ? A. 60 months. 

3. How many montiis will it take $1 to be worth as mucb 
as the use of $10, 20 months ? A. 200 months. 



4. A merchant owes 2 notes, payable as follows: one of $8, 
to be paid in 4 months ; the other of $6, to be paid in 10 months •. 
but be wishes to pay both at once : in what time oii#ht he tff 
liay them ? 

4 X 8«82; therefore, |8 for 4 mo. =af 1 for 88 mo., uid 

10 X 6^60; therefore, $6 for 10 mo.« Jl for 60 mo. 

U ^ 
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Therefore, he might have (1, 93 months ; and he may keep 
!|14, *iV P^^ ^ ^^^ f ^^^ ^i -j^ of 92 months, which is 
92 -5- 14, = 6 mo. 13if da., Jins, 



Q. Hence, to find the mean time of payment, what is the 

RVLEI 

A. Multiply each payment by the time, aiid the 
sum of these several products, divided by the sum 
of the payments, will be the answer. 

JfoU. — This role proceeds on the sopposition, that what is gained by keep- 
ing the iiione^ afier it is due, is equal to what is lost by paying it before it ia 
due. But this is not exactly true, for the sain is equal to the mtere^, whilo 
the loss 19 equal only to the discount, which is always less than t)ie interest. 
However, tlie error ia so trifling, in most cases which occur in business, as not 
to make any material difTerence in the result. ' 



5. A owes B ^200 te be paid in G months, $300 in 12'month», 
$500 in 3 montlis ; what is the equated time for the payment 

of the whole.? j3. 6fV. 

6. What is the equated time for paying $2000, of which $500 
is due in 3 months, $360 in 5 months, $600 in 8 months, and 

ihe balance in 9 months? ^. 637 )^ (^ = 6^^ months. 

7. A merchant owes $600, payable as follows: $100 at 2 
months, $200 at 5 monus, and the rest at 8 montlis : but hx. 
wishes to pay the whole debt at one time : what is the just time 
for said payment ? £i, 6 months. 

8. I owe as follows, viz. to A $1200, payable in 4 months ; to 
B $700, payable in 10 months ; to C $650, payable in 2 years ; 
to O $1000, Diyable in 3^ years; to £ $111^70, payable in 20 
months ; and to F $500, payable in 4 years ; now, what would 

be the equatea time for paying the whole ? A. 22-|^|^ months. 

Questions on the foregoing. 

1. A man booprht a barrel of flour for 2£. 15 s. 6 d., a hhd. 
of molasses for 6£, 15 s., and a barrel of brandy for 8£. 15 s. ; 
what did the whole cost ? A. 18i£. 5 s. 6 d. 

2. What will 9600 yards of cloth cost, at $50 a yard?-480a 
At $,33J .^-3200. At$,25?-2400. At $Jrt) ?-1920. At $,16| ?- 
1600. At $,121 ?-iaOO. Atf,61.?-600. At$,5?-480. 

.^.$16200. 
8. What is the product of 2 s. 6 d. m\ill\B\\^eL \iN ^>-^. ^^ 
4?rJa BfT'F-^ir-e. By 10 ?-1.5. By\^>-V\'5i. 
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4. Divide 21X. 19 s. 9 d. equally among G men. 

A, 3i£. 13 B. 3| d. 

5. Reduce {-, -f, and -J-, to the least common denominator. 

^. ih ih A- 

6. Change 2000 francs to federal money. A, ^375. 

7. tJ^tt + >3+ r8^ + 673 + TxnjWr. ^. 673,37505. 

8. Change 4500J&. English or sterling money, to dollan of 
4 8. 6d. eadi. j9. $20,00^. 

9. What is the interest of $21,20 for 6 months P--636. For ? 
months 15 days ?-371. For li month ?-159. For 10 days ?-3B. 
For 5 davs ?-17. For 4 days P-.14. ^. $1 ,^ 2 +. 

10. What is the amount of $300, at 7 per cent., for 1 year ?- 
321. At 3 per ce&t. ?-309. At 5^ per cent. .^-31650. At 91 
per cent. P-32925. At 12^ per cent. ?-33750. A. $1613,25. 

11. What is the discount of $315 for 10 months, at 6 per 
cent. ?-15. Of $550 for 1 yr. 8 mo. ?-50. Of $2060 for 5 yra 
6 mo. ?-660. Of $121,402 lor 8 yrs. 4 mo. 15 da. P-40602. 

..a. $765,602. 

12. What is the compound interest of $560 for 4 yrs. ?-l 46987 
For 2 yrs. 6 mo. .^-88092. For 3 yrs. .M 06968. A. 342,047. 

13. A merchant bought goods amounting to $368,925 ready 
money, and sold them again for $488,75, payable in 2 yrs. 6 
mo. ; how much did he gain, discounting at 6 per cent, f ' 

(Find the present worth of $488,75 first, then subtmet to find the gain.) 

' jj. $56,075. 

14. Bought com for $,60, and sold it for $,72; what was the 
gain per cent. } A. 20 per cent. 

15. Bought 40 gallons of molasses, at 27 cents a gallon ; but, 
by accident, 4 gallons leaked out ;• at what rate must I sel] ths 
remainder^ per gallon, to lose nothing.^ and how much to gain 
on the whole cost 20 per cent, f 

A. 30 cts. ; and, to gain 20 per cent., 36 cts 



RUL.E OF THKEE, 

OR 

SIMPL£ PROPOKTION. 

T LiXXin. 1. What will 3 yds. of cloth come to ^ 
20 cents a yard? Whatwill 5yard3? Will?? 8? 12? 

2. If 2 gallons of molasses cost 50 cents, what will 3 gal- 
Ions cost ? (Find what one gallon will eosl fi^st^ It is 35 
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cents. Then, 3 gallons are 3 times 25, =75 cents. Pro- 
ceed in the same manner with other sums of like nature.) 
What will 5 gaUons cost? What will 8? 

3. If 4 lbs. of sugar cost 48 cents, what will 3 lbs. ccpst? 
(Find what 1 lb. will cost first) What will 6 lbs. cost? 
What will 8? What will 12? WhatwiU20? 

4. If 2 bushels of com cost a dollar, how much is it a 
bushel? What will 3 bushels cost ? What will 4? What 
wiU6? What win 8? 

5. If 20 yards of cloth cost 60 cents, how much is it a 
yard ? What wiU 6 cents buy ? Will 18 cents buy ? Will 
80 cents? Will 90? Will 300? 

6. How many pounds of cheese will 12 cents buy, if 4 lbs. 
cost 48 cents ? How many will 24 cents buy ? How many 
will 60 cents? How many will 108 cents? 

7. If 4 dollars buy 2 barrels of cider, how many barrels 
will 6 dollars buy ? (Find the value of 1 first) How many 
will 8 dollars buy ? How many will 12 ? How many will 
24 ? How many wiU 30 ? How many will 48 ? How many 
will 60? How many will lOO? How many will 150? How 
many will 300? How many will 400? How many "iirill 
600.^ How many will 800? How many will 2000 ? How 
many will 3000? How many will 40000 ? 

8. If you pay 16 cents for 4 oranges, how many cents wQl 
buy 6 ? How many 36 ? How many 48 ? How many (W? 

d. If 100 oranges cost 400 cents, how many cents wiU 4 
cost? What wiU 8 cost ? What will 25 cost? What will 
30 cost? What will 50 cost? 

10. If 4 tons of hay will keep 2 cattle over the winter, 
how many tons will keep 6 cattle the same time? How 
many 8? How many 10? How many 20? Ho^ many 
40 ? How many 60 ? HoTit many 80 ?. 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
wiU 2 cattie eat? What will 3? What wiU5? What 
will 20? What will 50? What wiU 200? 

12. If 2 penknives cost 25 cents, what will 3 cost? What 
will 4? What will 8? WhatwiU12? What will 16? 

13. If you pay 26 cents for 2 inkstands, how many cents 
will buy 3? Will buy 4? 5? 6? 7? 8? 9? 10? 
20? 30? 40? 

. 14. If f of a yard of broadcloth cost 4 dollars, what wiD 

J cost ? (If I cost 4 dollars, i will cost 2 dollars.) What' 

willt?Wha.|? WiiatJ? Whatf? What 1^? What 
16 • 
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If? What If? What If? What If? What If? 
What 3 yards ? What f ? (If f maJke 1 yard, then 1 
yard and f are f.) What trill -^ of a yard cost? What-V-? 
WhatV? What-^? What-^^? What3vards? 

15. The mterest of 100 dollars for 1 year is 6 dollars, at 6 
per cent ; what is it for 2 years ? J'or 3 ? For 5 ? For 7 ? 
For 9? For 12? For 20? 

16. If 6 men can do a piece of work in 12 days, how long 
will it tal^e 1 man to do the same ? (1 man wiube six times 
as long as 6.) How long will it tak^ 2 men ? (2 men will 
do it quicker than 1 man.) 3 men ? 12 men ? 

17. If 4 men build a waU in 20 days, how many men 
would it require to build the same in 40 days ? (i a9 many 
men.) In oO days ? 

»•' ■ . 
Afler the same manner peiform the foUowinn^ 

Exercises for the ^aie. 

1. If 20 yards of cloth CQst $40, what will 8 yards cost ? 
Iyar4i8i^of$40; tbftt|s,40-i-a0x3$3ayard; then 8 yards are 8 xSs 

$16, .Ona. 

2. What can you buy 15 tons of hay for, if 3 tons cost $36? 
(Find what 1 ton will cost first.) ^. $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushels 
cost ? Ji, $4,80. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound ? 

17x25 = $4,25,.4iw. 

5. If $4;25 buy 25 lbs. of sugar, how much is it a pound ? 

Jl. 17 oenls.' 
0. If 3 pair of shoes cost $4,50, what will 12 pair cost ?-18 
What will 8 .?-12. What will 15 .?-2250. What wiU 16 .?-24. 

j3. $76,50. 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cost ?- 
75. What will 15 ?-375. What will 25 ?-,625. What wiU 
80.?-20. What will 96 ?-24. What wUl 267 ?-6675. 

A. $121,50. 

8. What will 600 bushels of rye cost, at 84 cents a bushel .^- 
504. What will 10?-840. What will 40P-3360. What wiU 
800?-672. What wiU 1000 .^-840. What wUI 2 ?-l68. 

- ^. ^2059,68. 

9. If 60 cents buy 4 lb/<. of tobacco, how much wul 30 cents 
buy?-2. How much will 90 cents ?-6. How much will 120 
ceats ?-8. How much will $2,10 ?-14. How muoh will $2,40 ^ - 
16. .^.46 lbs 
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10. If 1 pair of gloves cost 75 cents, what will 1 dozen pair 
co8t?-9. What will U doz. P-1350. What wiU 2 doz.?- 
18. What will 2j doz. ?-2250. What will 3 doz. ?-27. 

^.$90. 

11. If 3 doz. pfdr of shoes cost 27 dollars, what will 1 pair 
cost ?-75. What wiU 2^ doz. ?-2250. What will 2 doi. ? 
18. What will li doz. ?-1350. What wiU 1 doz. ?-9. 

Ji. $63,75. 

12. If 5 tons of hay will keep 25 sheep over the winter, how 
many sheep can be kept on 7 tons, at the same rate .'-35. On 
8tons?-40. On 15 tons ?-75. On 60 tons .?-300. OnSO.MOO. 

Jl. 850. 

13. Boarding at $2,25 a week, ho^ long will $9 last me .^-4. 
How long will $13^0 .?-6. How long will $18 ?-8. How long 
will $20^ .?-9. How long will $49,50 .'-22. jJ. 49 weeks. 

14. If a man receive $50 for 2 months' wages, what is that a 
year .?-300. What will 8 months' come to?-200. 16 months' 
come to ?-400. 1^ year's come to P-450. 2 years' come to ?- 
600. 10 years' come to P-3000. A. $4950. 

15. What will 6 pieces of cloth, each piece containing 20 
yards, come to, at $1,50 a yard .?-180. Wmit will 1 piece come 
to?-30. What will 3 pieces .?-90. What will 5 pieces .?-150. 
What wUl 10 pieces i>-300. ^.$750. 

16. Bought 5 hhds. of rum, each containing 60 gallons, for 
$2 a gallon ; what do they come to .'-600. What will 4 hhds. 
come to P-480. What will 20 hhds. .'-2400. ^ $3480. 

17. William's income is $1500 a year, and his daily expenses 
are $2,50 ; how much will ne have saved at the year's end ? 

^ ^. $587,50. 

18. If William's income had been $2000, how much would 
he have saved P-108750. If $2500 .'-158750. If $3600 .'-268750. 
If $4000 .'-308750. j«. $8450. 

19. If a hhd. of molasses^cost $20,16, how much is it a gal- 
lon ' (Divide by tlie number of gallons in a hhd.)-32. Hpw 
much is it a quart .' (Divide by the number of quarts in a hhd:)- 
8. How much is it a pint .'-4. How much is it a gill .'-1. 

Jl. 45 cents. 

The foregoing questions have been solved by a method termed anah/gla. 
This method is thought to accord with tlie natural operations of the humaa 
mind. Men in business scarcely recognise any other. The formality of state- 
ments is rarely if ever made by thetn j and, when it is made, they do it more 
for the sake of testing the correctness of the other method, than for any fic0>- 
tical pnrpose. They may have adopted a statement in the eommenoeffieni 
ef their business, from the circumstance of having been taught it at schcto^f 
but the longer \hey continue in business, the less occasion they have for it. 
Tbefe is another method, which consists in ascertaining the ratio or relation 
wJbJch one number has to another. This is used more or less by all'j hut 
more extensively by scientific men, and those well versed in mathematftti 
priaciples. 
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ARITHMETIC. 



90. If 8 pair of shoes' cost 63 cents, what wiU fU pair cost ? 
\ of 63aB 7} cents, the price of 1 pair, which we multiply bjr 
24 tojret the price of 24 pair; thus, 2iX^^$h^^' But 
since 7| is a fraction, it would be more convement to multiply 

by 24 first, and divide by 8 after 
wards, as this cannot make any 
difference ; and that we may make 
no mistake in the operaticm, we 
will make a statement by writine 
the 63 cents on the right, aa a thira 
term (see operationV^ on the left 
of which we write the multiplier, 
24, as a2d term> and, asafirst term, 
the divisor, 8: then, 63 X 24 » 
1512 -^ 8 == $1,89, the Anawtr^ as 
before. 



OPERATION. 


Fair. 


Pail. 


Centa. 


8 


, 24 


, 63 
24 



25 2 
126 

8)1512 



A»5. $1,89 

SI.- If 3 yards of cloth cost 24 cents, what will 6 yards cost ? 
OPERATION. 

4 



Yds. 

3 



Yds. 
6 



Cts. 

24 

6 



3)144 

Ans. $,4 8 



24 X 6 ==: 144 -^ 3=48, the j9iu 
Or, as we know th&t 6 yards cost 9 
times «s much as 3 yds., tliat is, ^ = 9, 
by simply multiplying 84 by 2. it makes 48, 
the answer, the same as Defore. This is 
a much shorter process } and, could w« 
discover the principle, it would oftentimet 
I render operations very simple and short 
In searching for this, we shall naturally be led to the consideration of ratio 
•r relation ; that is-, the relation which necessarily exists between tw» «r 
taore numbers. 



RATIO. Q. What part of 6 is &? 

A ^ * 

Q. What part of5 is 6? 

A. |. 

Q. What part of3 is 4? 

A. 4. 

Q. What part of 4 Is 3 1 

A. ^. » ' 

Q. What is the finding^ what part one number is of another called f 

A. Finding the ratio, or relation'^of one numbei 
IQ another. 

Q. What ks ratio, then 7 

A. The number of times one number or quan 
tttj is eontained in another. 

Q. What part of 10 is 9 1 or, v^h^i U Vbe t^vlo <kClQ u^ 9 T 
Ji » 
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Q. What is the ratio of 17 to 18 T 

A, if. , 

Q. What is the ratio of 18 to 17 ? 

Q. What part of 3 ez. is 12 oz. t or,whad is the ratio of S os. to 12 os.T 

A. -^ = 4, ratio. 

Q. What part of 4 yards is 9 yds. % or, what is the ratio of 4 to 9 T 

A. 1=1 2i. 

Q. Hence, to find the ratio of one number to another, how do yo« 
proceed 1 

A. Make the number which is mentioned last 
(whether it be the larger or smaller), the numerator 
of a fraction, and the other number the denomi- 
nator ; that is, always divide the second by the first 



1. What part of $1 is 50 cents? or, what is the ratb of 
$1 to 50 cents? 

./J. $1 =: 100 cents ; then i^iy=4-, the ratio, Aka. 
% What part of 5 s. is 2 s. 6 d. ? or, what is the ratio of 
5s. to 2s. 6d.? g" 

28. 6d.=:30d., and 5s.=:60d.; therefore, |^ =; J, the 
ratio, AnSk 

3. Whatis t^e ratio of £1 to 15 s. ? A, ^^•=. f , the ratio. 

4. What is the ratio of 2 to 3? A. f. Of 4 to20? .^.51 
Of20to4? A.^. Of8to63? A.71. Of200to900? A,^ 
Of 800 to 900 ? A.ih. Of 2 quarts to 1 gallon ? A. 2. 

. Let us now apply the principle of ratio, which we were in 
pursuit of, to practical questions. 

PROPORTION. 22. If 2 melons cost 8 cts., what will 10 cost i 
It is evident, that 10 melons will cost 5 times as much as 2 ; tliat is, Um 
mtio of 2 to 10 is -V^ = 5 ; then, 5 X 8 = 40, Ans, But by stating the ques- 
tion as before, we have the following proportions : — 

», , OPERATION. I In this examv e, we make a new 

MeU)ns. Melons. Cents. | discovery, viz. that the ratio of 8 

to 40 (which is -^csS), is the 
same as 2 to 10 which is also &, 
tha^ iBy 2 is the same part of 10 
that 8 is of 40. 



2 , 10 . 8 

10 



2)80 
.«,40 
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Q. When, ihen, lyumbers bear such relations to each other, wktl 
are the numbers said to form ? 

A. A proportion. 

Q. How may proportion be defined, then 7 

A. It is an equality of ratios: 

Q. How many numbers must there be to foim a ratio? 

A. Two. 

Q. How many to form a proportion f 

A, At least, three. 

To show that there is a proportion between three or move 
numbers, we write them thus : — ♦ 

Melons. Melons. Cents. Cents. 

2 : 10 :: 8 : 40, 

which is ready 2 is to 10 as 8 is to 4Q ; or, 2 is the same part of 
10 -that 8 is of 40 ', or, the ratio of 2 to 10 is the same^ that of 
8 to 40. 



Q. What is the meaning of antecedent t 

A, Going before. 

Q. What is the meaning of consequent ? 

A. Following. 

Q. What is the meaning of couplet 7 

A. Two; or a pair. 

Q. What may both terms of a ratio be called 7 

-4. A couplet. 

Q. What may each tena of a couplet be called, as 3 to 4. 

A. The 3, being first, may be called the «7ite- 
cedent ; and the 4, being after the 3, the conseqttent. 

Q. In the following^ proportion, viz. 2 : JO : : 8 : 40, which are 
the antecedents, and which are the consequents 7 

A. 2 and & are the antecedents, and 10 and 
40. the conseqiuents. 

Q. What are the ratios in 2 : 10 : : 8 : 407 

Q. In the last proportion, 2 and 40, being the first and last terms, 
ace called extremes ; and 10 an'A 8, being in the middle, are called the 
means. Also, in the same prcportion, we ki$pw that the extremes 2 and 
40, multiplied together, are equal to the product of the means, 10 and 
8, multiplied together, thus ; 2 X 40 = 80, and 10 X 8 = 80. Let us 
try to explain the reason of this. In the foregoing proposition, the firsC 

ratio, ^y ( = 6,) bein» equal to tlie second ratio, ^, ( =5,) that is, 
the fractional ratios hemg equal, it follows, that reducing these frac- 
tiof»8 to a common denommalur -wvU m^evV\^VtTk\vtGk£,x^Vot% «lvkfi\ thus, 

'V 83^ B become ? J aad ^% *, \n Ao«a?; viYsitV^Nve \no\!C\^^ ^^ 
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merator 40 (one extreme) by the deoominator 2 (the other extreme), 
also the numerator 10 (one fnean) by the denominator, 8, (the other 
mean) ; hence the reason of this equality. When, then, any four num- 
bers are proportional, what may we learn respecting the product of the 
extremes and means i 

A, That the product of the extremes will al^ 
ways be equal to the product of the means. 



» 

Hence, with any three terms of a proportion being given, the 
foorth or absent term may easily be found. Let us take tlie 
last example : * . 

Melons. Melons. Cents. Cents. 

: 10 :: 8 : 40 

Multiplying together 8 and 10, the two means, makes 80 ; then 80 -}- 40. 
die kuown extreme, giVes $2, the other extreme required, or first term. 

Again, let us suppose the 10 absent ; the remaining terms are 
Mel(ms. Melons. Cents. Cents. 

By multiplying together 40 and S, the extremes, we have 80 ; which, divided 
ky 8, the known mean, gives 10, the 2d term, or mean, required. Let us ex 
Qinplify this priqciple more fully by a practical example. 

23. If 10 horses consume 30 bushels of oats in a week, how 
many bushels will serve 40 horses the same time ? 
. Ill this example, knowing that the number of bushels eaten 
are in proportion to the number of horses, we write the propor- 
tion thus : . 



OPERATION. 
Horses. Horses. Bushels. 
10 : 40 :: 30 

40 



By multiplying to- 
gether 40 and 30, the 
two means, we have 
1200, which, divided 
by the known extreme, 
JO, gives 120 -y that is, 
120 bushels, for the 
other extreme, or 4th 
term, that was requir- 
ed. Let us apply the 
principle of ratio in 
finding the 4th term 

in this example. The ratio of 10 to 40 is -4^ =r 4, that is, 40 horses will con- 
sume 4 times as many bushels as 10 ; then 4 X 30 bu. = 120 bushels, the 4th 
term, or extreme, as before. 



l|0)]20[0 



120 bushels, Ans, 



Q. When any three terms of a proportion are given, what is the 
process of findin? the fourth term called 7 

A, The Rule of Three. 
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Q. How, then, may it be defined 7 

A. It is the process of finding, by the help of 
three given terms, a fourth term, between which 
and the third term there is the same ratio or pro- 
portion as between the second and first terms. 



It will sometimes be necessary to change the order of the 
terms; but this majr be determined very easily by the nature 
ctf the question, as will appear by the following example : — 

24. If 8 yards of cloth cost $4, what will 2 yards cost? 

OPERATION. 
Yds. Yds. $ 
8 : 3 :: 4 
2 



8)8 



In this example, since S yarda will coat a less sum 
than 8 yardg, \re write 3 yards for one mean, which 
thus becomes t^e multiplier, and 8 yards, the koowa 
extreme, for the divisor ', Sat the less the multiplier, 
and the greater the divisor, the less will be the quo- 
tient ; then, 3x4 = 8-4-8 = $1, Ans. But malti- 
plying by the ratio will be much easier, thus ; the 

ratio of 8 to 3 is f = ^ ; then, 4 X ^ = $1, Jins.^ 
as before 



From these illustrations we derive the following 
Q. Which of the three given terms do you write for a third* term T 

A' That which is of the same kind with the 
answer. 

Q. How do you write the other two numbers, when the answer 
ought to be greater than the third term ? 

A. I write the greater for a second term, and 
the less for a first term. 

Q. How do you write them when the answer ought lb be less thao 
the tliird term 7 

A. The less for a second term, and the greater 
for a first term. 

Q. What do you do when the first and second terms are not of the 
same denomination 7 

A. Bring them to the same by Reduction As- 
cending or Descending. 

Q. What is to be done when the third term consists of more than 
one denomination ? 

^ A, Reduce it to the lowest denomination men 
tioned, by Reduction. 
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HI, How do you proceed in the operation ? 

A. Multiply the second and third terms to- 
gether, and divide their product by the first term ; 
the quotient will be the fourth term, or answer, 
in the same denomination with the third term. 

Q. How may this process of multiplying and dividing be^ in most 
cases, materidly shortened ? 

A* By multiplying the third term by the ratio 
of the first and second, expressed either as a frac- 
tion in its lowest terms, or as a whole number. 

Q. If the result, or fourth term, be not in the denomination required, 
what is to be done ? 

A. It may be brought to it by Reduction. 

Q. If there be a remainder in dividing by the first term, or multi'<^ 
plying by the ratio, what is to be done wiOi it ? 

- A. Reduce it to the. next lower denomination, 
and divide again, and so on, till it can be reduced 
no more.* 

* As this rule is commonly divided into direet and tnvM^e, it may not be 
amiss, for the benefit of some teachers, to explain how they may be distin- 
guished ; also, to give the rule for each. 

The Rule of Tlueo Direct is when more requires mora, or less requires less. 
It may be known thus : more requires more, when the third term is more than 
the first, and requires the fourth term, or answer, to be more than the second^ 
and less requires less, when the third term is less than the fint, and requires 
the fourth term, or answer^ to be less than the second. 

Rule 1. State the question, that is, place the nambers so that the first and 
third terms may be of the same name, an4 the second term of the same name 
with the answer, or thing sought. 

2. Bring the first and third terms to the same denomination, and reduce the 
second term to the lowest denomination mentioned in it. 

3. Divide the product of the second and third terms by the first term ; the 

auotient will be the answer to the question, in the same denomination with 
ie second term, which may be brought into any other denomination required. 

The Rule of Three Inverse is, when more requires less, or less requires 
more, and may be known thus : more require^ less, when the third term is 
more than the "first, and requires the fourth term, or answer, to be less than 
the second ; and less requires more, when the third term is less than the first, 
and requires the fourth term to be more than the second. 

RuLxs. State and reduce the terms as in the Rule of Three Direct : then 
multiply the first and second terms together, and divide tlieir product oy the 
third term ; the quotient will bo the answer, in ine same denomination with 
the middle term. 

M'oU. — Although the distinction of direct and inoerse is frequently made, 
fftill it is totally useless. Besides, this inode of arranging the proportional 
numbers is very erroneous, and evidently calculated to conceal from the view 
of the pupil the true principles of ratio, and, consequently, of proportion, oa 
/vhich the solution proceeds. The following example will render the absuraity 
more apparent : 

A certain rich fanner gave 20 sheep for a sideboard j how many sideboards 
may be bought for 100 sheep ? 

20 sheop t 1 sideboard : : 100 sheep : 5 sideboards, the 4th term, w Ant 
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More Exercises for the Slate* 

25. If 600 bushels of wheat cost $1200, what will 3600 budi 
els cost? and what is the ratio of the Ist and 2d terms ? 

Perform the foregoing example, and the following, first, with 
out finding the ratio ; then, by finding the ratio, and multiply 
ing by it. 

A. $7200. The ratio, %^ = 6 X 1200 = $7200, the same. 

26. How many bushels of wheat may be bought for $7200, 
if 660 bushels cost $1200 ^ A. 3600 bushels. Ratio, 6 \ then, 
6X 600=3600 bushels. 

27. If $7200 buy 3600 bushels of wheat, whatVill 600 bush- 
els cost.' j9. $1200. Ratio, ^. 

28. If board for 1 year, or 52 weeks, amount to $182, what 
wUl 39 weeks come to ? A. $136,50. Ratio, 1 X 182 = $1 36,50, 
the same. 

29. If 30 bushels of rye may be bought for 120 bushels of 
potatoes, how many bushels of rye may be bought for 600 bush- 
els of potatoes .? A. 150 bushels rye. Ratio, 5. 

30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 21 cwt. 1 
qr. cost } (Bring 4 cwt. 1 qr., and 21 cwt. 1 qr. into quarters 
first.) jJ. $226. Ratio, 5. 

31. If I buy 60 yards of cloth for $120, what is the cost per 
yard ?-2. What is the cost per ell Flemish ?-150. What per 
ell Enfflish .?-250. What per ell French .?-3. A, $9. 

^ 32. Bought 4 tuns of wine for $322,56; what did 1 pipe cost ?- 
4032. What did 1 hhd. ?-2016. What did 1 tierce .'-1344. 
What did 1 bbl.?-1008. A. $84. What did 2 quarts cost?- 
16. What did 3 pints cost .?-12. What did 4 gills cost.M. 

A. $,32. 

33. Bought 6 tuns of wine for $500,50 ; what did 1 pipe cost r 

A. $41,7084-. 

34. When a merchant compounds with his creditors for 40 
cents on the dollar, how much is A's part, to whom he owes 
$2500 ? How mucli is B's part, to whom he owes $1600 .' 

A. A's, $1000 ; B's, ^640. 

35. A, fiuling in trade, owes the following sums, viz. to B, 
$1600,^0; to C, $500; to D, $750,20; to E, $1000; to F, 
$230*) and his property , which is worth no more than $1020,)^, 
lie gives up to his creditors ; how much does he pay on the 
dollar ? and what is the amount of loss sustained by all ? 

A. 25 cents on $1 ; and the amount of loss is $3060,60. 

It must appear evidont, to every rational mind, that there ran be no analeey 

between 90 slieop and 1 sideboard, or 100 sheep and 5 Bideboards. With the 

rame propriety it may be adkcd, what ratio or analogy there is between Booh 

heteiOgeneou9 quantities aa 2 monkeys and 5 merino ehawU \ orbctweea 7 lob- 

tten and 4 bars of music ; the one ii equaWy a» totiecA. Wk vVv^ Q\2b»x. 
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36. Bought 4 tierces of rice, each weighing 7 cwt. 2 qra. 16 
lbs. ; what do they come to at $9,35 per cwt. P-285842. At 
f2^ per qr. P-305714. At 10 cents per pound ?-34240. 

^.^33,956 + . 

37. Bought, hy estimation, 300 yards of cloth, for $450,60 ; 
but, by actual measurement, there were no more than 275 yds 
2 qrs. ; for how much must I sell the measured yards per yd., 
so as to neither make nor lose P-1635. How much must I sell 
20 yds. for, po as to lose nothing ?-32711. How much 25 yds. 
2 qrs. P-41707. How much 30 yds. 1 qr. 3 na. ?-49782. 

j3. $125,835+. 

38. If a staff 6 feet long cast a shade on level ground 9 feet, 
what is the height of that steeple whose shade me^ures at tho 
same time 198 feet ? A. 132 feet in height. Ratio, 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what^will 10 
cwt. 3 qrs. 20 lbs. cost .?-Ratio, 3 X 51 = 153. What will 21 
cwt. 3 qrs. 12 lbs. .?-6, ratio, X 51 = 306. What will 43 cwt. 2 
qrs. 24 lbs. ?-Ratio, 12 ; then, 12 X 51=612. A, $1071. 

JVote^ — The following examples may be performed either by analysis, or by 
tfnding the ratio, or by the common rule. Perhaps it woald be well to let tbs 
papil talce his choice. The one by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 

the same time ?-120. Ratio, \, How much will $10 gain ?- 

60. Ratio, ^. How much will $50 gun ?--3. Ratio, \. How 
much will $75 gain P-450. Ratio, }. What will $200 gain ?- 
12. Ratio, 2, How much will $300 gain ?-18. Ratio, 3. How 
much will $500 gain ?-30. Ratio, 5. How much will $800 
gaiji ?-48. Ratio, 8. How much will $1000 gain ?-€0. Ratio, 
10. How much will $1250 gain .^-75. Ratio, 12J. How much 
will $2000 gain .?-120. Ratio, 20. A. $372,30. 

41. If 12 men can build a wall in 20 days, how many can do 
the same in 5 days ? A. 48 men. Ratio, 4. . 

42. If 60 men can build a wall in 4 days, how many men can 

^o the same in 20 days ? A. 12 < men. Ratio, ^. 

43. If 4 men can build a wall in 120 days, m how many days 
will 12 men do the same.?-40. Will 16 men?-30. Will 20 
men?-24. Will 24 men i»-20. jJ. 114 days. 

44. If a man perform a journey in 30 days, by travelling % 
hours each day, in how many days will he perform it by travel- 
ling 10 hours each day } (10 hours will require a less number * 
of days than 6 hours ; that is, the multiplying or 2d term must 

be the smallest.) A, 18 days. Ratio, ^ X 30 = 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cow8?-8. Will it keep 8 cow8?-5. Will it keep 10 cows?- 
4. Will it keep 20 cows r»-2. A. 19 days. 

46. If 60 bushels of grain, at ^1 per bushel^^ mil ^«.^ «^ ^^ 
bow many bushels, at $1^ a DUMveV, inS\.^T| ^^ WBDBfcX-*»- 
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How many bushels at $1^ P~50. How many at 80 cents ?-75. 
At 50 cents M20. At 40 cents P-150. At 30 cents P-200. 

Jk, 635 bushels. 

47. How much in lengrth that^s 6 inches in breadth will make 
a square foot .' (12 inches in length and 12 in breadth make 1 
square foot ; then, 6 inches in oreadth will require more in 
length ; that is, 6 : 12 : : 12.V24. How many 4 inches in 
breadth ?-36. How many 8 inches in breadth .'*-lo. How many 
16 inches in breadth ?~9. Ji. 87 inches. 

48. If a man's income be $1750^ a year, how much may he 
spend each da^ to lay up $400 a year? A. $3,70. 

49. If 6 shillings make $1, New England currency, how 
much will 4 s. 6 d. make, in rederal money ?-,75. \Vill 2 s. 6 d. ?- 

,41§. Willis. 6 d.?-,25. Will 3 s. 9 d. ?-,62i. ^. $2,04 J. 

50. A merchant bought 26 pipes of wine on 6 months' credit, 
bat, by paying ready money, he got it 3 cents a gallon cheaper ; 
how much did he save by paying ready money \-A. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but could 
sell it for no more than $300^ what was my loss per ell 
French? ^.$,40. 

52. If 120 gallons of water, in 1 hour, &I1 into a cistern con- 
taining 600 gallons, from which, by 1 pipe, 20 gallons run out 
in 1 hour, and by another 50 gallons, in what time will the cis- 
tern be filled? A, 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
containincr 45 yards, at the rate of $6. for 9 yards, and sold it 
again at the rate of $15 for 18 yards ; how much did he make 
in trading ? A. $300. 

54. Ajporrowed of B $600 for 3 years ; how long ought A tc 
lend B $800 to requite the favor P-2-3. How long ought he tc 
lend him $900 ?-2. How long $500 •'-3-7-6. How long $1200?- 
1-6. A. 9 years, 4 mo. 6 days. 

55. A gentleman bought 3 yards of broadcloth 1^ yards wide; 
how many yards of flannel, which is only | yd. wide, will line 
the same ? 

It is evident it will take more cloth which is only | yd. wide, 
than if it were 1^ yd. wide ; hence 1^ must be the middle term. 

A. 6 yds. Ratio, 2. . 

56. A re^ment of soldiers, consisting of 800 med, are to be 
idothed, each suit containing 4| yds. of cloth, which is 1| yd. 
wide, and lined with flannel | yd. wide \ how many yarcb of 
flannel will be suflicient to line all the suits ? 

A, 8633 yds. 1 qr. \\ na. 



FltACTXONS. 57. If 4 of a barrel of flour cost -ft- of a dollar, 
v^bae will i of a bairel coat > 
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Bj analjms. It is plain that, if we knew the price of 1 hanel, 
f of a bairel would cost i as much. If ^ of a barrel coat -f^ 
of a dollar, f , or 1 barrel, will cost 8 times as much, that is, 

16 16X4 

Or, as } is more than i, we may make { the 2d, or multiply 
ing term, as in the foregoing examples, thus : — 
Bblfl. BUs. $ 5 X 3 15 1 

i-i-'-fe. ■"»«»' iixT =■«.■*■? (Inverting i by 

f XLVII., then, ^^\) = ^ = $lh -*«• 

Or, multiplying by the ratio, thus ; the ratio of ^ to | is | -i- 

J^ =s ^ s=: 6, ratio ; then, —=--== Jl{, ^ns. as before. 

Or, which is obviously the same, having inverted the Ist, oi 
dividing term, multiply all the fractions together ; that is, pro- 
ceed as in Division of Fractions, (HXLVII.) thus, 

8x3x5 120 

— — - -- =s -— • == $li ^ns.j as before. 
1 X 4 X 16 64 ^ "' ' 

The pupil may perform the following examples by either of 
the preceding methods, but the one by analysis is recommend- 
ed, it beinff me best exercise for the mind. 

58. If 3Tbs. of butter cost f of a dollar, what cost ^ lb. ? A. $ J- 

59. If ^ of a bushel of wheat cost -^ of a dollar, what will 1 
bushel cost ? A. $i^. 

60. If if yds. of cloth cost J-j^, what will 1 yd. cost .^ A. f^ 

61. At $1^ a pound, what will 40 pounds cost? A. $2j|. 

62. Iff yd. cost $2^, what will 1 yd. cost ? A. $2,8^. 
6i5. If j of I yd. cost $2, what is it a yard .'' A. $5]^.. 

64. If f of i^ of ifig- of $1 buy 20 apples, how many apples 
will $5 buy.? jJ. 487^ apples. 

65. If^ oz. of gold be worth $1,50, what is the cost of 1 oz. .' 

A. ^1,80. 

66. If 16^ yds. will make 8 coa:^, how many yards will it take 

Ibr 1 coat ? A. 2^ yds. 

67. If J^ of I of a gallon cost $|, what will 5^ gallons cost? 

^. $9^. 

68. If 6 yds. cost $5f , what will 14| yds. cost ? 4, $13fS. 

69. If ^ of J cwt. of sugar cost $i^xF> what will 40 cwt. cost? 

ra Ifi yd. of silk cost i of ft^, ^\iaX \a \i» ^rvo^ ^^ "cK^ ^^^^ 
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71. If 1 cwt. of fi6iir cost $1^, whaA will i4? cwt. cost* 

72. If 3 yds. of doth, that is 2^ yds. wide, will muke a omk^ 

how much ckth, that is only | yd. wide, will make the samn 

garment? 

The narrower the eloUi,.tlw mare yudi it will take ; hence wo make the 
Cnpa%w the MMnd term, thoa; | yd. : Sj^yda. t: Syds. : 10 yds., ^w. 

73. If I lend my iriehd jjidGO for } of a year, how much ottght* 
he to lend me } of a year to requite the favor ? 

He ought not to lend me so much as I lend him, because I am to keep the 
money longer than ho ; therefore, make } the middle term. A' $853^. 

74. If 12 men do a piece of work in 124 ^^l^i ^ow many men 
will do the same in 6| days ? A. 24 men. Ratio, 2. 

75. A merchant, owning % of a vessel, sells \ of his share for 
$500; what was the whole vessel worth ? 

\ of f =^=f ; then, as f of the vessel is J{500, \ is $250, 

and I, or the whole vessel, is 5 X ^^ =>= $1250. 

Or thus; f of | : 1 : : 500 : $1250, Aiis.y as before. 

76. If li lb. indigo cost $3,84, what will 49,2 lbs. cost at th» 
same rate r A, $1^,952. 

77. If $29i buy 594 yds. of cloth, what will $60 buy ? 

A 120 yds. 

78. How many yds. of cloth can i buy for $75J, if 967} yds. 
cost $37| ? A. 535i yds. Ratio, 2. 



COMPOUND PROPORTION. 

t JLXXIY. 1. If 40 men, in 10 days, can reap 200 acres 
of grrain, how many acres can 14 men reap in 24 days ^ 
Sy analysis. If 40 men, in 10 days, reap 200 acres, 1 man, 

in the same time, will reap -^ of 200 acres, that is, 5 acres, in 

10 days; and in 1 day he will reap "iV of 5 acress=-]^*n j- an 
acre a day ; then 14 men in 1 day vriU reap 14 times as much, 
which is 14 X i =s 7 acres, and m 24 days, 24 times 7 acres, sa 
168 acres, Ans. 

Perform the following sums in the same manner. 

2. If 4 men mow '96 acres in 12 days, how many acres can 
8 m^a mow in 16 days ? 

Fmii Sad how many aorei 1 man will mow in IS days ; then, in 1 day. 
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3. If a ftinily of 8 peiBons. in 24 nKmths, spend ^480, how 
much would 16 persons spend in 8 months? jl. $3S0. 

4. If a man tzavel GO nules in 5 ^ys, ti&yelfing 3 hours each 
dajy how £ir will he trayel in 10 days, Uaveiling 9 hours each 
day? 

i of GO =12, and ^ of 12=4 miles, the distance which he 
tzavels in 1 hour; then, 4 m&s X 9 knOissSG X 10 daysss 
360 miles, the Jhis. 

It will oftentimes be found convenient to make a statement, 
as in Simple Proportion. Take the last example. — ^In solvinff 
this question, we found the answer, which is miles, depended 
an two circumstances ; the number of days which the man 
trayeb, and the number of hours he travels each day. 

Let us, in the first place, find how fiir he would go in 5 days, 
sapposing he travelled the same number of hours each d^. 
The question will then be. 

If a man travel 60 miles in 5 days, hofwmany miles will he travel in 10 days? 
This will gire the foUowing proptHtion, to which, and the next following pn^tor- 
lioD, the answers, or foorth Csrms, are to he found by the Rule of Three ; thus, 

5 days : 10 days : : 60 miles : miles 3 
which gives, &fi the foorth term, or answer, 120 miles. In th« next place, we 
will consider the difference in hours ; then the question will be, 

If a man, by travelling 3 hours a day for a certain number of da3rs, travel ISM 
miles, how many miles will he travel, in the same number of days, if he travel 
9 hiiois a day j which will give the following proportion : — 
3 hours : 9 hours :: 130 miles : miles; 
which gives for the fourth term, or answer, 360 miles. 

In i^rforming the foregoing examples, we, in the first operation, multiplied 
60 by 10, and divided the product by 5, makmg 1S20. In the next operation, 
we multiplied 120 by 9, and divided the product by 3, making 360, the answer. 
Bnt, which is precisely the same thing, we may' multiply the 60 by .the product 
of the multipliers, and divide this result by the product of the oivisors ; by 
which process the two statements may be reduced to one ; thus. 

In this exan^lio, the product of the multipliers, or second terms, is 9 X 10 ^ 
90 i and the product of the divisors, or first terms, is 3 X 5= 15 3 then, 60 X 90 
=5409 -^ 15 = 360 miles, the jSrs., as before. 

JVViCs. — It will be recollected, that the ratio of ai^ two terms is the second 
divided by the first, expressed either as a fraction, orhy its equal whole number. 

Or, by comparing the different terms, we sec that 60* miles 
has the same proportion to the fourth teim, or answer, tliat 5 
days has to 10 days, and that 3 hours has to 9 hours ; hence we 
may abbreviate the process, as in Simple Proportion, by maiti- 
plying the third terms by the ratio of the other terms, tlius : 

Theratioof 5 to 10 is -^ = 2, and of 3 to 9 is | = 3. But 

multiplying GO miles by the product of the ratios 2 and 3, that 

is, 6, is the same as multiplying 60 by them separately ; then, 

6 X 60 = 360 miles, ^tw., as before. 

JVbt^.— This method, ia trost cases, will shorten the process very materially, 
and in no cose will it ne ''"j ongcr ; for, when tho ratios are fractions, malt>> 
plyinjg; the third term by them (according to \.V\« xuVo fe\ \Jfta Xft>A<\s;\v!3^vsi6».^ 
ttieUoaa) will, in fact, bo the same ptocQU aa\)^ \}ti« Q\}tv«t. xganXvA^ 
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Q. From the preceding remarks, what does Compound Proportion, 
or Double Rule or Three, appear to be ? 

A. It is finding the answer to such questions 
as would require two or more statements in Sim- 
ple Proportion ; or, in other words, it is when the 
relation of the quantity required, to the given 
quantity of the same kind, depends on several 
circumstances combined. 

Q. The last question was solved by multipl3rinf the third term bv 
the product of the ratios of the other terms ; what, then, may the prod- 
uct be called, which results from multiplyiug^ two or more ratios 
tog^ether ? 

A, Compound Ratio. 

From the preceding remarkB we derive the foUowing 

RULE. 

Q. What number do you make the third terra t 

A. That which is of the same kind or denomi- 
nation with the answer. 

Q. How do you arrauige all the remaining terms 7 ' 

^ A. Take any two which are of the same kind, 
and, if the answer ought to be greater than the 
third term, make the greater the second term, and 
the smaller the first ; but, if not, make the less 
(he second term, and the greater the first; then 
take any other two terms of the same kind, and 
arrange them in like manner, and, so on till all the 
terms are used ; that is, proceed according to the 
directions for stating in Simple Proportion. 

Q. How do you proceed next 1 

A, Multiply the third term by the continued 
product of the second terms, and divide the result 
by the continued product of the first terms ; the 
quotient will be the fourth term, or answer. 

Q. How may the operation, in most caseiS, be materially shortened 7 

A. By multiplying the third term by the con- 
tinued product of the ratios of i\e other terms. 
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Mare Ezercistsfor the Slate 

1. If 25 men, by working 10 hours a day, can di^'a trench 
36 feet long, 12 feet broad, and 6 feet deep, in 9 days, now many 
hours a day must 15 men work, in order to dig a trench 48 feet 
long, 8 feet broad, and 5 feet deep, in 12 days ? 



15 men 
2G length 
12 breadth 
6 depth 
12 days 



25 men 
48 length 

8 breadth 
5 depth 

9 days 



10 hours : hours. 



/In thia example, the second terms, 25x48x8X5x9i=s 433000, and 
• the first terms, 15x56xl3X6x 12, = 466560. llien, the third term, 

10 X 432000, =4320000 -^ 466560 = 9 h. 15|- m., the fourth term, or wfiw. 

Or, by multiplying the third term by the ratios, thus : the 
ratio of 15 to 25 is ^ = f ,of 36 to 48 is f, of 12 to 8 is f, of 
€ to 5 is' f, of 12 to 9 is J, whose products, multiplied by th« 

thW term, te 5^1>*?><i^?^"'"=«^» h.=9 h.l5* «., 
' 3X3X3X6X4 648 ^ * 

Ans.j as before. 

This method, it will be p<>rceived, is much shorter than the former. But, 
had we selected terms whose ratios would be whole numbers, the procesa 
would have been'shoKer still, as is the case in the next c^uestioo. The present 
ejcample, however, may be rendered more simple by rejecting equal terms, at 

^^^,. .. V . 5x4x2x5x3xl0h. 5x2x5xl0h, 
n IT XLi. : thus, the ratios r-r-r"^ ^oTIT""" 

* * 3X3X3X6X4 3x3x6 

500 - 

E= = 9 h. l&g- m., Ana.i u before. 

O 4 

Let the .pupil perform the followino; examples by tlie common 
rule of proportion first, then by multiplying by the ratio, and 
lastly by analysis. 

2. If 5 men can build 10 rods of wall in 6 days, how many 
rods can 20 men build in 18 days ? » 

Men i> : 20 ) . , jQ . . . 

Days 6 • 18 5 • • ^" '°^ • ^* 

In this example, the ratios of 5 to 20, and of 6 to 18, are 3 and 
4; then, 3 X 4 X 10 rods = 120 rods, Ans. 
The same by analysis. 1 man will build -J of 10 rods, w Jj^, 

in 6 days, and in 1 day ^ of -^ = t^^ ■= ^ ; tiiat is, 1 man will 
build 1 of a rod a day 5 then, 20 men X 18 days X J = 120 nn^ 
Arts., as before. 

3. If 4 men receive $24 for 6 days' work, how much will 8 
men receive foi: 12 days' work ? A, $96. 

4. If 4 mexk receive ^^ tot 6 da.^«.* ^oiV^ W« tkkrc\xmc^ 
may be hired 12 days for ^^ ? ^» o tacn. 
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5 If 8 men, in 12 days, receive $96, how much will 4 men 
receive for 6 days' work ? A, $34. 

6. If 8 men receive $96 for 12 days' work, how long may 4 
men be hired for |{24 ? A, 6 days. 

7. If 9 persons m a family spend $1512 in 1 year (or 12 mo.), 
how mucn will 3 of the same persons spend in 4 months "i 

A, $168. 

8. If $2000 will support a garrison of 150 men 3 months, how 
long will $6000 support 4 times as many men ? (The ratios 

are 3 and \ ; then, 3 X i X 3 mo. =f .) A. 2^ mo. 

9. If $100 gain $6 in 1 year, what will $900 gain in 8 months ? 

A. $36. 

10. If $100 gain $6 in 1 year, in what time will $!J00 gain 
$36? ^.8 months. 

11. If the transportation 6f 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what Will the transportation of 10 tons, for 75 miles, 
amount to .? A. $168. 

12. An usurer put out $1^0 at interest, and when it had been 
on interest 8 months, he received for principal and interest, 
$160 } at what rate per cent, per annum did he receive interest f 

By cancelling the ratios ^ and §, the third term will be the 
answer. .^.10 per cent. 

Questions on the foregoing, ' 

1. What will 2 yds. of cloth cost, at 50 cents (or $i) a 
yaYd? What will 10 yds. .^ What will 100 yds.? What 
^'i\\ 5 yds. ? What wiU 9 yds. 7 

2. At 25 cents (or $J) a yard, what will 4 yds. cost? 
What wiU 12 yds. ? What will 40 yds. ? What will 300 
yds.? 

3. At $,33J (or $i), what will 6 yds. cost? What will 9 
yds.? WiU 24 yds.? Will 300 yds.? Will 7 yds.? WiU 
55 yds. ? * ' 

4. At $,16f (or $1), what will 12 yds. cost? Will 13 
yds. cost ? WiU 14 yds. cost ? Will 25 yds. coat? WiU 
120 yds.? Wm 300 yds.? 

5. At $,12i (or $f ) a yard, what will 16 yds.' cost? WiH 
tKyds.? Will 97 yds.? WiU 100 yds.? 

6. At $,06i (or $-iV), what will 33 yds. costv^ WiU 66 
f ds. ? 

7. What wiU 4 qts. of molasses cost, at 2 cettts a gill? 

8. How many shUlings in 4£. ? In 8£. ? In 3£. 5 9. ? 
SL How mtiny minutes in 8 \\o>iwV \ti\'i\xw«»'t 
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10. How many cents is J of a dollar ? Is $^ ? Is $^ ? 
[s$i? Is$i? I8$i? I8$i%? Is$|? Is$^ff? la 

^A? Is $1? I8$4i? Is $f ? Is $if ? I8$J? Is 

11. How many pence in 3 s. 9 d. ? In 8 s. 6 d. ? 

12. How many cents in 2 s.? In 3 s. ? In 3 s. 9 d. ? 

13. How many cents will buy 3 slates, at 1 s. 9 d. each ? 

14. How many cents are 18 d. ? Are 2 s.6 d. ? Are 5 s. 3 d. ? 

15. What kind of a fraction is | ? Is 14i ? Is i of f ? la 
¥? Isf? * 

16. What mixed number is equal to -^ ? -^ ? 

17. How many 5ths in 8f ? In 4^ ? 

18. How many pounds in |^£. ? In f^£. ? 

19. How many pounds and shillings in 10^^£. ? (2^o£* »■ 
Is.) In8j^£.? 

20. How many shillings in ^ d. ? In Jj^^ d. ? 

21. What fraction is equal to ^ ? ^^ 1 ^o *? 

22. What kind of a fraction is ,5 ? Is 14,3 ? 

23. What will be the cost of 3 books, at $,5 apiece 7 
At §,25 ? 

24. What decimal fraction is equal to ^ ? -f ? -J- ? 

25. Bought ,4 of a bushel of rye at one time j at another^ 
,25 ; and at another, ,35 ; how much did I buy in all? 

26. How much is ^ of a shilling ? Is.? (^- s. is -J- of 
12d.=2d.) i shilling? 

* 27. How much is i of i? Is^ofi? Is-J-of-iV? 

28. How much is 3 times i? 3 times f ? 3 times i ? 

29. A man bought i of a barrel of flour for 3 dollars ; 
•how much was i; a barrel ? 

' 30. 3 is ■}• of what number? 

31. 5 is ^ of what number ? 

32. 10 is i of what number ? 

33. 7 is ^ of what number ? 

34. ^ of 6 is ^ of what number ? * 

35. -J- of 12 is i of what number ? > i 
^ 36. I of 12 is i of what number? 

37. !> of 12 is -J- of what number ? 

38. If a man save i of a dollar a day, bow many dollars 
will he save ia 16 days ? How many in 17 days ? In 
85 days 7 
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• 

39. In -*^ how many times 1 ? 

40. In -V" how many times 1 ? 

41. In ^^ how many times 1 ? 

42. In -^^ how many times 1 ? 

43. William gave away 1 apple and i, which was ( of all 
he had ; how many had he ? 4 ^s 3 times as much as ^ ; 
hence, if 1^ is ^ of a certain number, the numbet must be 3 
times 1^ ; thus 1^ = J ; then f X 3 =f = 4 j-, Ans. 

44. 3 J is -J of what number? (If 2|^ is -J, f, or the num- 
ber, is 5 times as much ; that is, 5 times 24 zi: ) 11^, Ans» 

45. 1| is J of what number.' 

46. If is ^ of what number? 

47. William gave $^ for 2,4 yds. of ribbon ; how much 
was it a yard ? 

48. Divide 3,5 by ,7. ^. 5. 

49. Divide 3,5 by ,07. A. 50. 

50. Multiply 5 by ,7. A, 3,5. 

51. Multiply 50 b)^ .(/r. A. 3,5. 

52. How much will ^ of a peck of salt cost, ax $1 a 
bushel ? 

53. How many drams is | of an ounce ? 

54. Kow much is i of a yard ? 

55. How much is | of a day ? 

56. How much is ^ of a minute ? 

57. If you pay 6 cenls a quart for ale, how much is that a 
gallon ? 

58. If a man earn $3 a week, how much is that for each 
working day in a week ? 

59. If a man travel 6 miles in 2 hours, how far will be 
travel in 16 hours ? 

60. What is the ratio of 2 to 6 ? Of 6 to 2? Of 9 to 6? 
Of 6 to 9? Of 10 to 100? 

61. If 20 bushels of apples cost $10, what will 5 bushels 
cost? ' 

62. What i? the ratio of 20 to 5 ? 

6Ji. If 6 ffallons of watej fall into a cistern, containinff 12 
^lons, in 1 hour, and 3 gallons leak out in an hour, now 
loog wUl it take the cistern to be filled ? 

&. If 4 men, in one day, consume 3 loaves of bread, how 
many loaves will 12 men consume in 4 days ? 

65. If 6 men, in 1^ A«LyB,t^«i.^ \% *«t^ ^1 ^gE^^Vtfam 
majy acres will 12 men tc«^ Va ^ ^'^ 
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66. What part of 1 month is 15 days ? Is 1 day ? la 2 
itoys ? Is 3 days ? Is 5 days ? Is 10 days ? Is 20 days? 

^. What is the interest of $20 for 4 months? For 10 
monliis ? For 3 months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 mo.? For 5 no.? 
FcfrlOmo.? Forlyr. 8mo.? 

69. What is the interest of $60 for 15 days ? For 10 
days? For 1 day? For 5 days? For 2 mo. 15 days? 
For 4 mo. 10 days ? For 1 yr. 8 mo. 15 days ? 

70. What must you pay a hroker, who gives you $20 m 
Boston Ibills, in exchange ror Providence hiUs, at i per cent, 
commission ? At } per cent ? At 1 per cent ? 

71. What is my demand for selling $600 yroslh of cottoxL 
and guarantying the payment, at 5 per cent commission t 
At 7 per cent commission? At 4 per cent ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 

73. What is the -amount of $200 for 1 yr. 8 mo. ? 

74. What, then, is the present worth of $220, d(ue 1 yu* 8 
mo. hence ? 

75. What is the present worth of $530, due 1 yr. henc9 ? 
What is the discount ? 

76. A merchant, having bought cloth for 50 cents a yard, 
wishes to mark it so as to gain 10 per cent ; what priee 
must he put on it ? (,50 X HO = $,55, Ans,) What price 
must hA put on it to gain 4 per cent? 8 per cent? 20 
per ceht ? 

77. William h^ougfat a sled fox $3, and sold it so as to gate 
10 per cen^ ; what did he get for it ? 

Exercises for the Slate, , 

1. Bought 1 gallon of molasses for 62j^ cents, 1 quarter of 
floor for $1,12^, 3 lbs. of tea for $1,05, 3 vards of flannel for 
^,87^, and 1 skein of silk for 6| cents; what was the amount 
of the whole ? A. $3,73|. 

2. Bought 144 lbs. of raisins for $16 ; what was that a pound i 
A, $,111 +. 

3. What is the cost of 3600 yards of flannel, at $,12^ a yax«l ^- 
450. At $,33i P-1200. At$,20?-720. j3. ^70. 

4. In 20 lbs. of silver, how many spoils, each weighing 5 9^ 
10 pwt. .' A. 43 spoons, and 3 oz. 10 pwt rem. 

i. A bou^lit 4 hogsheads of molasses for $84, sold 1 hogshee ) 
fbr $25^ and the remainder at the rate of 4 cents a pint; hor r 
iD«cn did he m^e on the whole ? A. ^1,48. 

6. Bought a hogshead of sugax,'we\|L\uTi^\%^'«9V\^«\F %m 
18 
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mad loM at one time 2 ewt. 2 qn. 8 Hm., at another, 5 ewt. 15 )ba, 
aad at anow.er. 1 ewt. 3 qn. ; how much renuaaed unsold ? j9. 
Scwi. 3qri. 201bB. 

7. Multiply i by J. j«. §i. 

8. Divide i by |. A, f 

9. Multiply J by f. .tf. fi- 

10. Divide i by f . ^. || = 1 J. 

11. There are 4 pieces of cloth, one containing 8} yda.^ anotb- 
er 16} yds., another 12| yds., and another 7^ yds. ; how many 
yards in the 4 pieces ? A, 44 yds. 3 qrs. 3} na. 

12. What is the difTerence between j- and ^f Ji, ■{■. Be- 
tween j and i ? Ji, -j^. Between i and ^^ ? A. -^. 

13. Reduce f of a guinea to the fraction of a pound. A. \- 

14. What is the value of ,t)03125je. .' A, 3 qrs. . 

15. How much does ,025 make multiplied by ,325 ?-8125w 

By rMrrf-e. By %jTr?>7675. By276?-69. By 25iir^ ' 
-6250125, .tf.^7,6104875. 

16. A farmer sent a load of hay to market, whic]^, with th^ 
oart, weighed 29 ewt. 3 qn. 16 lbs. ; the weight of the cart was 
lOf ewt. ; what did the hay come to, at $15 a ton } 

A. $14^7+. 

17. A merchant bought sugar in a hogshead, both or which 
weighed 8 ewt. 15 lbs. : the hogshead alone weighed 1 ewt. 1 qr. ; 
what was the cost of the sugar, at 11^ cents a pound } A\ $86,*^. 

The two preceding questions are proper examples in a ml* 
usually termed Tart and Trett, 

18. Bought 50 yards of broadcloth for $160.50, but, not prov- 
mg: BO good as I expected, I fim willing to lose $42 on the sal* 
•fit; what must I demand per ell French ? A, $3,555. 

19. What is my demand for selling 600 bales of cotton, at 
$40| a bale, for 2^ per cent, commission ?-550125. For 4^ per 
cent. i>-110025. For 7 oer cent. f-17115a. For 5f per cent f- 
13141875. A. $4676,06^. 

20. What is the interest of $200,50 for 2 yw. 6 mo. F-.3007K. 
For 5 ynk 3 mo. 15 days ?-'6»558. For 6} mo.?-6516. For 
1 yr. 3 mo. 19 days .'-15672. A. $115,921. 

21. What is the difference between the compound and simple 
interest of $200 for 1 yr. 6 mo. .?-36. For 3 yrs. 4 mo. P-S967. 
For 2 yrs. 6 mo. 15 days ?~1523. A, $4,85. 

22. What is the amount of $60 for Id yrs. 3 mo. 19 dajrs .'- 
f709. For 8 ynk 9 mo. 9 days .?-9159. A. $188,68. 

23. Bought calieo for 25 cents a yard ; how must I mark tt so 
as to gain 10 per cent, on each yard .^-275. 12 per cent. P-98. 
15 per cent. •»-287. 20 per cent. ?-30. A. $1,142. 

JS^. What is the difference between \the discount of $227,66, 
ior dyra. 3 mo. 20 days, and the \n\Ai«%1 oi ^^ tnssAvaiSDL te 
<te mine ftmef A, f&/^. 
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S5. Which is the most, the compound interest of $520 fox 5 
jrrs., or the discount of the same sum for the same time ? 

A, Comjpound interest, by $55,877. 

26:. If -300 men, in G months, periorm a piece of work when 
the days are 12 hours long, how manv men will do the same in 
4 months, when the dajrs are only 8 hours long ? A. 675 men. 

27. What is the difference of time between April 1st, 18%, 
and June 15th, 1829 ?-3,2,14. Between March 19th, 1829, and 
August 20, 1826 ?-2,6,29. Between July 5, 1800, and February 
16, 1826 .?-25,7,ll. A. 31 yrs., 4 mo.. 24 days. 

28. What is the interest of $120,60, from Ju^e 1, 1828, to 
June 16, 1829.?-7537. From May 15, 1824, to August 29, 
1830 .'-45506. From October 10, 1825, to November 1, 1828 ?- 
2213. A, $75,173+. 



IT LiXXV. In computing Interest on Notes, 

When a rattlemeat is made wtthin a •bort time from the date or taoh 
raencemeat of interest, it is generally the enstom to proceed according to the 
fcllowing 

RULE. 

Find the amount of the principal, from the time 
the interest commenced to the time of settlement, 
arrd likewise the amount of each payment, from the 
ume it was paid to the time of settlement ; then 
deduct the amount of the several payments from 
the amount of the principal. 

Exercises for iht Slate, 

1. For value received, I promise to pay Rufiu Stanly, or order, Three ^Btsi* 
4red Itollara, mth interest. April 1, 18S5. 

$300 PCTKR M0SBI.T 

On this note wore the fbllowing endorsements :— 

Oct. 1, 18S5, received $100 ) . Tim. 

April 16, 1898, •« $ 50 ^ 3» 2, 6, 1, 11, 15, 4. 
Dec. 1,1697, « $130 ) 

What was doe AprUl,lffl6? ^Aw. $60,73. 

CALCULATION. 

The first prinoipaf on interest from April 1, 1835 $300,0t 

Interest to April 1, 18S8, (36 mo.) 54,00 

Amount of principal $854^ 

nnt payment, Oct. 1.1885 . $100,00 

Interest to April 1, 18K, (30 mo.) 15,00 

Second payment, April 16, 1836 50,00 

Interest to April i, 18S8, (^| mo.) 5^87 

TVixi payment, Dec. 1. 1807 1SQ.JW 

IataiwttoA|»3l 1, 18S», (4 mo.) 'Sl^^ 

Amount of pavmeiMA A©^v*X»A.. .,»»%..«•** 
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9. For valuo roccivod, I promise to pay Peter Trutty, or order, Fiwe Bq»> 
dred Dollars, with interest, July 1, 1825. 
$500. Jamss Cabslbss. 

ENDORSEMENTS. 

July IG, 1826, received $S00 ) T^hne, 
Jan. 1,1827, " $ 40> 3,^,2,1, 
March 16, 1827. " $230) 6,15,1,4. 
What remained duo J uly 16, 1828 ? Jitu. $75,15. 

3. For value received, I promise ta pay William Stimpson, or order, Obb 
Thousand DuMars, with interest. Jan. 16, ]8S0. 
$1000. Petbb CABxriTU 
ENDORSEMENTS. 

March 16, 1821, rfceivod $600 ) Time, 
May 1,1822, « $120 S 3, 1,10, 
July 10,1802, « $180) 8,15, 6. 
What remained due Jan. 16, 1823 .' Jbu.-^^JSO 

Massachusetts Rule. 

" Compute the interest on the principal sum to 
the first time when a payment was made, which, 
either alone, or together with the preceding pay- 
ments (if any), exceeds the interest then due ; add 
that interest to the principal, and from the sum 
subtract the payment, or ibe sum of the pay- 
ments, made at that time, and the remainder will 
be a new principal, with which proceed as with 
the first principal, and so on, to the time of set- 
tlement." 

» 

1. For value received, I profnise to pay Jason Park, or order. Six Hoadrod 
Dollars, with interest. Mafch 1, 1822. 
$G00. STsrHfiir Stimpsoi*. 

ENDORSEME.YrS. 



May 1, 18S)3, received $200 "t 
June 10,1824, " $80 
Sept. 17, 1825, *« $ 12 



i,_a, 1,1,15,1, 



Dec. 19,1825, «« $ 15 f 8,15, 1,7, 
March 1,1826, '< $100 15,10,15. 
Oct. 16,1827, « $15QJ 

What was there due August 31 , 1828 ? Jins. $194,41. 

The principal, $600, on interest from Maxch 1, 18SS2 $600,0^ 

Interest to May 1, 1823, (14 mo.) 42,00 

Amomit $642,00 

Payment, May 1, 1823, a sum peater than the interest. 200^ 

Due May 1, 1823, formins a newprineipal $44SgOO 

laUrMt on $442, from Mq| 1, ISSB, to June 16, 1824, (134 mo.) 99,3$ 
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Amount, brought forward. ...... $471^ 

Payment, June 16, 1824, a turn greater than the interoBt then due. ..... 80,00 

Due June 16, IHM, forming a new prinoipal ...........$391,83 

fntereft on $^J,83, from June 16, 1834, to March 1, 1826, (aOj^ mo.). . . 40,111 

f $431,90 

Payment, a sum less than the interest chendue... $ 13 

Payment, a sum less than the interest then due $15 ^ 

Payment, a sum greater than the interest then due $100 

' $^i*^ 

Due March 1, 1836, forming a new principal.. v.. ••$304,99 

Interest on $304,99, from March 1, 1836, to Oct. 16, 1^, (19^ mo.). . . 29,73 

Amount $334,79 

Payment, Oct. 16, 18S7, a sum greater than the interest then due. .... 150,00 

Due Oct. 16. 18S7, fbrming a new principal $184,7$ 

Interest on $184,73, from Oct. 16, 1837, to August 31, 1838, being the 
time of settlement, (10| mo.) 9,® 

Balance due Aug. 31, 1838. $194,41 

S. For value recsired, I promise to pay Asher L< Smith, or order, Nine Hun- 
dred Dollars, with interest. Juneie, 1S20. 

$900. William MoKsis 
ENDORSEMENTS. 

July 1, 1831, received $150 ^ Tmt, 
Sept. 16, 18S&S, «< $ 90 
Dec. 10, 1834, « $ 10 



June 1,1833, « $30 
Aug. 16, 1825, « $200 
March 1, 1827, *< $300 . 
What remained due Sept. 1, 1826 .' ' Am. $483,07. 



1. 15. 1, 

2. 15. 2, 
11, 1,6, 
15, 1,6 



Connecticut Rule. 

Established by the Supreme Court of the State of Connecticut in 1804. 

" Compute the interest to the time of the first 
payment ; if that be one year or more from the 
time the interest commenced, add it to the' prin- 
cipal, and deduct the payment from the sum totaL 
If there be after payments made, compute the in- 
terest on the balance due to the next payment, 
and then deduct the payment as above; and, in 
like manner, from one payment to another, till all 
the payments are absorbed ; provided the time 
between one payment and another be one year or 
more. But if any paymeuts b^ vw^iA'^ V^^^^x^ ^^>r. 
foar's interest hath acctwedi, XJcv^w ^ovsss^xiNa. "^ssr^ 




^mjBM 
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'interest on the principal sum due on the obliga- 
tion, for one year, add it to the principal, and 
compute the interest on the sum paid, from the 
time it was paid up to the end of the year ; add 
it to the sum paid, and deduct that sum from the 
principal and interest^ added as above.* 

'^ If any payments be made of a less sum than 
the interest arisen at the time of such payment, 
no interest is to be computed, but only on ths 
principal sum for any period." 

I. For vakie received, I promise to paj Peter Tvatij, or order, Ou Xhim 
•end Doilan, with intereet. Jane 16, KuL 
. $1000. Jamss PATWaUk 

ENDOBSEMENTS. 

July 1, IfiSiS, reeaived taso ) Time. 

Aug.l6,18SW, " " 

Dec. 1,1836, '* 
Feb. 16, 1898, « iSlL , 
Whttwai due August 26,1806? wAm. $907,86. 

$1000,00 principal ofthe note. 

68,50 interest to July 1, 1835, (1S| months.) 

$1063,50 amount. 
Si^,00 Ist payment deducted. 

$612,50 due July 1, 1885. 
54,84 interest (o August 16, 1606, (13| monU»./ 




$867,34 amount. 
157,00 Sid payment deducted. 



$710,34 due Augiftt 16, 1896. 
48,68 interest for 1 year. 



$758,96 
AQ on ( amount of 3d payment to AaguH 16, 18B7 (iiM»«ad 
»^ ( of the year), being 8^ monUis. 



$668,37 due AugURt 16, 1887. 
19,86 interest to February 16, 1888, (6 months.) 



$683,13 amount. 
318,00 4th payment. 

$464,13 due February 16, 1888. 
14,69 interest to August 96, 1888, (6| months.) 



$478,83 due August 96, 1888, the time of settlelneaC 



* If a year does not extend beyond the time of payment ; but if it does, then 
find the amount of the principal, remaining unpaid, up to the time of settle- 
ment, litewise the amount ofthe payment or payments from the time they weni 
pa/d to tha time of settlement, and deduct the sum inf these several 
mtm- the eaount of the nriiH^ipa) 
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SS. For Vftlae received, I pnnnise to pay John P. Smith, or order, Ei{fat 
•ilred and Seventy-five Dollars, with interest. January 10, 1821. 

$875. Habrt Thomsoit 

EN0ORSEBIENTS. 
Aug. 10, 1894, received $960 ) T^mm. 

Doc. 16, 1^, [\ poo ( 3, 7, 1, 4, 6, 1, »|, 

July 



\. 10, 1894, received $960 ) T^mm. 

. 16, 1825, " poo f 3, 7, 1, 4, 6, 1, 

ch 1, 1826, « I 50 r 6, 15, 1, S. 
r 1, 1837, « $150) 



What was due September 1, 1826 f Jhu, $447. 



t LiXXTI* Practice in Cobipounp Numbers 

Opuations in compound nwnbers, as pomidfl, shillings, for instance, mar bo 
shortened by taking aliquot parts, as in PradAu nfFedand Moneyf IT XXVlII. 

1. What is the cost of 28 bushels of salt, at 10 s. a bushel ? 

In this example, 10 s. = |£. ; then, j^ of 98 bvsheis is the cost in pound^ 
Mins, 96 -i- S == 14£., jSju. 

2. What will 40 bushels of wheat cost, at 5 s. = }£. a 
bushel? AtlOs.=:i£.? At4s.z=-t£.? Atls^zTg^^-? 

r Henee, when the price is an aliquot, or even, 
part of a pound, we divide the number of gallons, 
yards, &c. by this aliquot part, as in IF XXVIlL 

Exercises for the Slate. 

1. What will 8640 yds. of eloth cost, at 10 s. = }£. a yd. ^- 
4320. At 6 s. 8 d. » |£. F-2880. At 5 s. » i£, P-2160. At 

4 8. rs f£. ?-1728. At 3 8. 4 d. ==: i£. .M440. At 2 s. 6d; ». 

i£. P-1080. At 1 8. 8 d. = ■^£. ?-720. At 1 s. 4 d. == ■^£. ?- 

576. At 1 8. 3 d. S3 ^£. f-540. At 1 8. » ^£, ?-432. At 

10d.^^^T^£.?-360. At 8 d. = isV^. .?>28d. At5d.« 

^£.>-lQO, Ai2id.^^£.?-90, A.1G794£, 

JMt. — ^The aliqnot parts of a pound, in the fbllowing examples, maf dt 
found in the former examples. 

2. What ce«t 20 gallons of brandy, at 6 b. 8 d. per gallon ?- 
6,13,4. 

3. What cost 8yd8. of broadcloth, at 10 8. per yard ?~4. 

4. What cost 2d bushels of rye, at 5 s. per busnel ?-6^. <• 

5. What cost 30 bushels of oats, at 2 s. 6 d. per bushel ?-3,l6. 
Jm. 2ff£. 13 8. 4 d. 
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ARITHMETIC. 
C. What wiH 51 bbls. of cider cost, at 7 s.'6d. per bU. t 



13£. 15 8. = CMt, at 5 a. per bbl. 
6£. 7 8. 6d. =:cost, at 2s. 6d. per bbL 

j9Mf. 19£. 98. 6d 3= cost, at 78. 6 d. per bbl 



Oa, 

58. = i£.)51 

28. 6d. 3s|^0f5s.; then, |^ 152£. 15 8. = cost, at Ss. per bbl. 

6£. 7 8. 6 d. = cost, at 2 8. 6 d. per bbl 

wfM. I9£. 2 s. 6 d. =: CQst, at 7 s. 6 d. per bbL 

II. Hence, when the price is not an aliquot 
part of l£., we may first find what is the greatest 
even part, and then take parts of this part, and so 
on, for several times. 

7. What will 20 yds. of cloth cost, at 12s. 6d. per yard ?-12,10. 

8. What will 40 yards of cloth cost, at 15 s. per yard .^-30. 

9. What will 36 bushels of corn cost, at 78. 6 d. per bushel ?- 
13,10. 

10. What cost 12 bbls. of ale, at 17 s. 6 d. per bbl. .?-10,l(>. 

A, 66£. 10 a. 

11. What will 5 cwt. 3 qrs.21 lbs. of sugar cost, at $9,60 per 
ewt. .? 



1 qr. : 

14 lbs.: 

7 lbs.: 



2 qn. = i cwt. 



ofSqra. ; then, 

of 1 qr. j then, 

;ofl41os. ; then, 



99,00 
5 

48,00: 

4,80: 

2,40: 

1,20: 

,80: 



: eost of 5 cwt. 
: cost of 2 qrs. 
cost of 1 qr. 
cost of 14 lbs. 
cost of 7 lbs. 



j9m. $57,00 = cost ofS cwt. 3 qrs. SI lbs. 



12. At $2,50 per yard, what will 5 yds. 2 qrs. of broadcloth 
cost .?-1375. What will 4 yds. 1 qr. cost .M0625. Will 6 yds. 
3 qpi- .'-16875. j3/w. $41,25. 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt. .?-2475. 

14. 3 cwt. 1 qr. 7 lbs., at $3,60 per cwt. .?-11925. 

15. 4 yds. 2 qrs., at $2,10 per yd. P-945. 

16. 4 gals. 2 qts., at $3,40 per gal. .M530. A, $61,425. 



FELLOWSHIP. SIS 



PEIiLOWSHIP. 

irLiXXVII. 1. Two boys, William and ThcMaai, 
ferftding with marbles, in company, gained 8C cents ; William 
•wned i of the marbles, and Thomas i ; what was each 
•ne's part of the e^dn ? 

2. James and Kuftis, owning a sled, in company, sold it 
for $3 more than it cost, that is, $3 gain ; Rums owned } 
«f it, and James i ;< what was each one's share of the gain? 



Q. What is th« Rule of Fellowship ? 

' A. When men . are trading in company, it as- 
certains the ffain or loss to be shared by each. 

Q. What is c^ed Stock, or Capitai. ? 

A. The money advanced or put in trade 

Q. What is called Uividend f 

A. The gain or loss to be shared by each. 



1. Three men, A, B, and C, traded in company ; A pat in 
$200, B $400, and C $600 ; they gained $300 : what was each 
man's share of the gain ? 

In this example, it is evident, that B ought to have twice as mnch of the 
gain as A, for his stock is twice as much, ana Q 3 times as much as A ; that ia, 
each man's gain or loss ou|[bi to have the same relation to the whole gain or 
loss, as the money he pat m has to the money thejr all put in. The same prin- 
ciple will apply m all cases iu which a'number is to be divided into partSi 
which shall have a given relation, or ratio, to each other, as the dividing a 
bankrupt's estate among his creditors, apportioning taxes, &.c. 

Hence, from the foregoing example, we derive the following 
proportions : 
A's stock $2001 $ $ $ $ 

B's stock' $400 I 1^0 : 200 : : 300 : 50, A's gain. 
C's stock, $600 r 1200 i 400 "" -- — 
Whole stock, |mO J 1200 : 600 

By ratios. These are f^ft^, ^f^, -^ts^, =^hhi} then, 

300 X i, that is, * of $300, = $50, A's ; i of $300 = $100, B's, 
and li of $300 =r: $150, C's gain. 

Or, by analysis. If $1200 stock gain $300, then $1 stock 

will gain js^rrt of $300, = i^2^A = $i- Now, if $1 gain $ik 
then J of $200, A's stock, = $50, A's gain; i of $400, B^i 
stock, =:: $100, B's fain } and ^ of $600, C's stock, » $150, C't 
gain. 



300 : 100, B's gain. 
300 : 150, C's gain 
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Thit last method will generally be found the Bhortestj and best adapted to 
bosiness ; eBL>ecially when there are several itatemeatS| in which all the fixsl 
terms are alike, ana all the third terms are alike. 

Proof. It is plain, that, if the work be lishi, the amount of 
ffae shares df the gain or loss must be equal to tlie whole gain 
or loss; thus, in the last example, A's is $50 -f- B's $100 -(- 
Cb $150= $300, the whole gain. 



Q. What, then, is the Rule 7 

A, As the whole stock : to each man's stock 
the whole gain : to each man's gain. 



2. Three merchants, A, B, and C, gained, by trading in com 
pony, $200; ^s stock was $150, B's $250, and C's $406, 
what was the gain on $1, and what was each man's share of 
the gain ? ^. The gain on $1 is $i ; then, 4 of $150 = $37,50, 
A's ; i of $250 = |62,50, B's ; and 4 of $400 = $100, C's. 

3. A, B, and C, freight a ship with 270 tons ; A sliipped o|i 
board 96 tons, B 72, and C 102 ; in a storm, the seamen were 
obliged to throw 90 tons overboard ; what was the loss on 1 
ton ? and how many tons did each lose ? A. The loss on 1 ton 
is i of a ton ; A's, 32 ; B's, 24 ; C's, 34. 

4. A and B trade in company j with a joint capital of $600 : 
A put in $350,50, and B $249,50, and, \iy trading, they gained 
$120 : what is the gain on $1, and what is each person's share 

of the gain ? Jins. %\ \ A's, |70,10 ; B's, $49,90. 

5. A ship, valued at $25200, was lost at sea, of which \ be- 
longed to A, ^ to B, and the remainder to C : what is the loss 
on $1? and how much will each man sustain, supposing $18000 

of her to be ensured? Ans, f ; A's, $.24p0; B's, $3600, and 
C's, $1200. 

Perform the following examples, in the same manner, by 
finding ho^ much it is for $1 , or unity. 

6. A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 228 men a^day : the first 
company consisted of 162 men ; the second, 153 ; Itlie third, 144 ? 
the fourtli, 117; and the fifth, 108 ; how many men must each 
com}5any furnish, in proportion to the .whole number of men ? 
A. The proportion for 1 man is \ ; then, \ of 162 =54, ^rsl 
company ; tlie second, 51 ; the third, 48 ; the fourth, 39 ; and ths 
fifth, 36 men. , 

7. Two men, A and B, traded in company, with 8 joint capi- 
tal of $1000 : they gained 400, of which A t©ok $300, and B 
the remzdnder : what was each person's stock ^ Ana $1 gaia 
rvQuires 2^ stock : A's, $750 ; B's, $250. 
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8. Divide $1000 between 4 persons, so that their shares may 
be to each other as 1, 2, 8, 4. A. $100, $200, $300, $400. 

9. A bankrupt is indebted to A $350, to B $1000, to C $1200, 
to D $420, to E $85, to F $40,&nd to G $20 \ his whole estate ii 
worth no more than $1557,50 -. what will be each creditor's part 
of the property ? » 

In adjusting claims ,of this nature, it is the general practice 
to find how much the debtor pays on $1, which is, in this case, 

fi. A. A, $175; B, $500; C, $600j D,$21«;*E, $42,50; 
, $20 ; G, $10. 

10. A wealthy merchant, at his death, left an estate oi 
$30000, to be divided among bis 5 children, in such a manner 
thai: their shares shall be to each other as tlieir ages, which 
are 7, 10, 12, 15, 16 years ; what was the share of each .'* 

Ans. $3500, ^5000, $6000, $7500, $8000. 

11. A and B invest equal sums in trade, and clear $2^0, of 
which A is to have 8 shares, because he spent all his time in 
managing the concerns, and B, only 3 shares : what is each 
man's gain ? and how much is A allowed for his trouble ? Ana, 
$160; A's share, $100 for his trouble ; $60, B's share. 

12. If a town raise a tax of $1920, and all tlie property in 
town be valued at $64000, what will that be on $1 ? and what 
will be A's tax, whose property is valued at $120u ? Ans. $,03 
on a dollar ; A's tax, $36. 

In assessing taxes, wo must first make an inventory of all the property, boCh 
real and personal, of the whole town, and also of each individiial who is to be 
taxed \ and, as the whole niunher of poUs are rated at so much each, the tax 
on all the polls must first be taken out from the whole tax, and the remainder 
is to bo assessed on the property. Then, to find how much any individual 
mast be taxed for his property, we need only find how much the remainder of 
the wliole tax is on $1, and multiply his inventory by it. ^ 

JCoU. — In some stated, taxes are assessed only on the real and personal estate 
of the inhabitants, no poll taxes being allowed. 

13. A certain town is taxed $2140 ; the whole property of 
the town is valued at $500000 ; there are 200 polls, wliich are 
taxed $,70 each ; A's property is valued at $1400, and he pay» 
for 2 polls : * 

$ Polls. % cts. Polls 

C'fl, at 1200, pays for 2 ; H's, at 825,50, pays for 3 ; 
D's, *< 1265, " " 1 ; I's, « 800,40, " " 2 
E's, " 2125, " " 3 ; J's, « 375,25, « " * 1 . 
F's, " 3621, « « 2 ; K's, « 265,30, « « 2. 

What will be the tax on $1 } and what will be A's tax ? 

200 polls X $>70 = $140, amount of the poll taxes ; anil 

t2140 — $140 = $2000, which is to be assessed on the property. 
500000 ! $2000 :: $1 : $,04, tax on $1. Then, to find A's 
tax, his inventory being $N00, we proceed thus : — 
$1400 X $,04 = $56 
2 polls at 1,70 = $ 1,40 

$57,40, A's whole t&iL^ Axa 
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What will be C'fl tax ?-4940. What D's F^SISO. WhatE'e.- 
8710. What F'»?-14624. What H'b?-3512. What I's?- 
334160. What J'b P-1671. What K'e P-12012. 

Jhis. $430^296 



COMPOUND FEL.L.OWSHIP. 

% LiXXYin* 1. Two men hired a pasture for $9; A 
pnt in 2 oxen for 6 months, and B 3 oxen for 5 months ; what 
ought each to pay for the pasture ? 

2 oxen for 6 months is tne same as (2 X 6 ss) 12 oxen fi>r 1 
month ; and 3 oxen for 5 months is the same as (3 X ^ ^=) 1^ 
»xen for 1 month. 

The shares of A and B are the same as if A had put in 12 
oxen, and B 15, for 1 month each ; hence the relation of 12 to 
15 is the same as in Simple Fellowship, thus, 

2x6 = 12) ^ _ 

3X5 = 15V27 : 12:: 9: f4, AV 
27)^ : 15 :: 9 : $5, B's. 



Q. How, then, does Compound differ from Simple Fellowship ? 

A. Compound regards time, Simple does not. 

Q. From the preceding example, what appears to be the 

. BUL£ 1 

^ A. Multiply each m^n's stock by the time it is 
continued in trade. 

Then, As the sum of the products : each man's 
product : : the whole gain or loss : each man's 
gain or loss. 

More Exercises for the Slate, 

2. Three merchants, A, B, and C, enter into partnership ; 
A puts in |60 for 4 mo., B $50 for 10 me., and Cf f80 for IS 
uio. ; but by misfortune thej lose $50 : how much loss must 
e«cli man sustain ? C A's, $7,05&-|-. 

Jhu. < B's, $14,705+. 
C C's, ^,2354-. 
'3. Three butchers hire a pasture for $48 ; A puts in 80 sheep 
for 4 mo., B 60 sheep for 2 mo., «nd C 72 sneep for 5 mo. ; 
what share of the rent must each man pay ? 

Jins* 
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4« Two merchants entered into partnership for 16 mo. ; A at 
first pat in stock to the amount of ^600, and, at the end of 9 
moauu, put in ^100 motte ; B. put in at first ^750, and, at the 
expiration of 6 months, took out ^(250 ; with this stock they 
gamed $386 ; what was each man's part ? a^ C A's, ||ft200,71]7. 

* # B s, ^185/302. 

5. On the first of January, A began trade with ^760, and, cm 
the first of February followmff , he took in B with $540 ; on the 
first of June following, he took in C with $800 ; at the end of 
the year, they founu they had. gained $372: what was each 
man s share orthe gain ? . 

.Sns. As share, $384,929; B's, $250,71; C\ $236,36. 
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IT LiXXIX. SQUARE MEASURE. 
Q. "What are your ideas of a Square ? ^ 

A. It is any thing wnich is' as 
long as it is wide. 

Q. What kind of a figure does this on the right 
appear to be 7 

A. A square figure. 

Q. Whyt 

A. Because the side AB is as 
long as the side BC. 

Q. How many sides has this figure, and what is their length t 
Q. How many equal corners has it t 

A. Four. 

(2. What are these comers generally called ? 

A. Angles. 

Q. How, then, would you describe a Square figure ? 

A. It has four equal sides, and four equal 
angles. 

Q. In the above figure, if each side be 1 foot in length, what ought 
k to be called ? 

A. 1 square foot. 

19 




A 



nmmm^amuMm^i^g^ 



ttfi 



ARITHMETIC. 



A 3 <<>et = 1 yud. ^ 



1 



D 



Q. If the sides of a square be each 1 yard in 
length, as in the figure on the right, what ought 
it to be called t 

A. 1 square yard. 

Q. In this square, I perceive there are several 'T. 
fmaller sauares contained in tlie larger. If you ]! 
eount all the smaller squares, allowing each one J 
to be 1 foot, how many square feet or square „ 
yards will they make 1 

Q.Whyt 

A. Because there are 9 small squares, each con- 
taining 1 sq. ft., which make 9 sq. ft., i. e., 1 sq. yd. 

Q. How many square feet, then, make 1 square yard 7 

A. 9. 

Q. If we multiply 3 feet (the length of 1 side) by the width, S feet, 
makin? 9, the same result is produced as before. What, then, will 
multiplying the leng^ of any square by the breadth, or the length inio 
kself, give ? 

A. The square feet, square inches, &c., con- 
tained in the figure. 

Q. How many square inches in a figure 2 inches long and 2 inches 
vide 7 

A. 2x2 = 4. 

Q. How many in a figure 4 inches long and 4 inches wide 7 12 
inches square, that is, 12 inches long, and 12 inches wide? 8 inches 
square 7 6 inches square 7 20 inches square 7 30 inches square 7 

Q. How many square feet in a figure 1 foot, or 12 inches, squsCret 

A. 1 square foot. 

Q. How many square inches in 1 square foot 7 and why 7 

A. 144 sq. in. ; because 12 in. X 12 in. = 144. 

Q. How many square feet in 1 square yard 7 and why 7 

A. 9 sq. ft. ; because 3 ft. X 3 ft. = 9. 

Q. How many square yards in 1 square rod ? and why ? 

A. 30J sq. yds. ; because 5 J yUs. X 5J yds. 
d 30J. 

How many square feet in 1 square rod 7 and why 7 

A. 272i sq. ft. ; because 16J ft. (the number 
effect in 1 rod in length) X 16 J ft. = 272^. 

Q. This figure oh the right A B 

is called a Parallelogram: 
what,then, are your ideas of a 
ParellelogTam 7 

A. That it is a 
figure which is long- y 
er than it is wide 





£ C 



MENSURATION. 219 

Q. We see by this figure, that there are two kinds of Parallelo- 
erams, viz. A6CD and ABEF. By inspecting these they will be 
louud to be equal : how, then, may a Parallelogram be defined ? 

A, It is a figure which has its opposite sides of 
equal length, and its opposite angles equal. 

Q. If this figure had been square, and each side 2 feet in length, il 
b plain that it would have containea 4 square feet ; but, allowing tfao 
longest sida to be 2 feet, and the shortest side ^niy 1 foot, ft will, of 
course, contain but ^ as many square feet^ bow many, then, does it 
Qootain ? 

A. 2 a. (length) X 1 ft. (breadth) = 2 sq. ft. 

Q. If a figure 1 inch m breadth and 1 inch in length contains 1 
sqnare inch, how many square inches will a figure 1 in<% wide and 2 
inches lonr contain 1 3 inches long ? 4 inches long 1 8 inches long? 
IS inches long ? 20 inches long ? 

Q. If a figure 1 foot wide and 1 foot long contains 1 square fooL 
how many square feet will a figure 1 foot wide and 2 feet long contain t 
3 feet long ? 4 feet long ? 8 feet long 7 10 feet long ? 

Q. How, then, do you proceed to find the square feet, inches, &c. 
of a square or parallelogram ? 

A. Multiply the length by the breadth. 

1. Hmv many square feet in a room 10 feet long and 2 
ffeetwide? (10X2=20 sq. ft, Ans.) In a room 8 feet 
wide and 12 feet long.? 20 feet long? 

2. How many square rods in .a piece of land 4 rods wide ' 
• and 8 rods long ? 10 rods long? 11 rods long? 12 rods 

lx>ng ? 10 rocS long and 4 ro£ wide ? 

Q. ^Vhcn a piece of land, in any shape, contains 40 square roda, 
wtiat is it called 7 

A, 1 rood. 

• ». 

3.^ How many square rods in a piece of land 40 rods long 
and 2 rods wide? 4 rods wide ? 

Q. A^Hien a piece of land, in any shape, contains 160 square rods, 
wtiat is it called r 

A. 1 acre. 



4. How many square lods in a piece of land 20 rods long 
and 2 rods wide ? How many such pieces will make an 
acre, or 160 square rods ? 

5. How wide must a jnece of land be, which is 80 rods 
loiig, to make an acre ? 40 rods long ? 20 rods long ? 

6. How many square feet of boards are contained m the 
fldor of a room 10 feet square ? 20 feet square ? 10 fe«t 
wide and 20 feet long ? 20 feet wide and 30 feet long ? 
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7. How many squaie yards in a fiffore 3 feet long and 3 
i^et wide ? 6 feet square ? 10 feet long and 9 feet wide ? 
6 feet long and 2 feet wide ? (2 X 6=r 12-^9= U yds., 
Jhu.) In a figure 10 feet long and 4 wide ? A, 4f yds. 

8. How many square yards m 9 square fbet ? lu 108 ? In 
72? In99? In27? InSO? In37? 

Q. How, then, must square feet, square inches, d&c. be di'^ded ? 

A. Square inches by square inches, square feet 
by square feet, &c. 

5 sqaaie miles. 
Q. We are now prepared to an- 
swer that 'Dterestin; question which 
occurs m Oeography, viz. the differ- 
enee between miles square and square 
miles. The figures on the right are 
introduced for uie purpose of its illus- 
tration. Examine them attentive! vj 
then tell me, for instance, What is the 
difference between 6 square miles and 
6 miles square 7 

A. 5 square miles 
means 5 miles in length and 
only 1 in breadth ; but 5 
miles square means 5 miles 
in length and 5 miles in 
breadth, making 5 times as many miles as only 1 
in breadth ; that is, 25 square miles. 

From tiiese illustrations we derive the following general 

RUL.E. 

Q. How do you proceed to find the contents of a Square or 
Parallelorram ? 

A. Multiply the length by the breadth. 

Exercises for the Slate» 

1. In a room 16 feet long and 11 feet wide, how many sqoase 
ftet? Ji. 176. 

9. How many acres in a piece of land 560 rods long and 38 
lods wide ? 5^ x 32 = 112 square acres, Jhis, 

The pupil must recollect that square inches must be dividea 
by square inches, square yards by square yards, &c. 

3. llow many acres in a pi^e of land 370 rods wide and 42& 
rods long? J. 96& acres, 20 rods. 
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4. How many rod^ long must a piece of land be, which is 80 
rods wide, to make 1 acre ?-2. How many rods wide to make 
4 acres ?-8. How many rods^ wide to make 200 acres ?-40Qk 
A, 410 rods. 

5. How many square feet of boards are contained in the floor 
of a room 40 ft. 6 in. long and 10 fl. 3 in. wide } (Reduce the 
Inches to the decimal of a foot.) A. 415,125 fl. = 415i feet. 

6. How many acres are contained in the road from Boston 
to Proyidence, allowing the distance to- be 40 miles, and the 
aven^ width of the rotui 4 rods .** A. 320 acres. 

7. How many square feet are contained in a board 12 inches 
longjind 12 inches wfde .^-1. 12 inches wide and 24 inches 
Icmg ?-2. 3 feet long ?-3. 20 feet lonflr?-20. A, 26 feet. 

8. How many square feet in a board 1 fl. 6 in. wide and 18 
ft. 9 in. long ? A. 28,125 fl. = 28| feet. 

9. How many yards of carpeting, that is H yd. wide, will 
coyer a floor 21 n. 3 in. long and 13 fl. 6 in. wiae ? 

A. 25J^ yarda. 

10. How many feet of boards will it take to coyer the walls 
f£ a house 30 n. 6 in. wide, 40 fl. 9 in. long, and 20 fl. high.? 
and what will they come to, at $10 per 1000 feet .? A. 2850 feet \ 
cost $28^. 

11. How many shingles will it take to coyer the roof of a 
barn 40 feet Ions, allowing the length of the raflers to be 16 
fl. 6 in., and 6 shingles to coyer 1 square foot ? what will they 
c<»8t, at |1,25 per 1000 .? A. 7920 shingles ; cost, $9,90. 

12. What will a lot of land, 300 rods wide and 600 rods lon^ 
eome to, at $15 an acre .? A. $16375. 

13. What will a lot of land, 1 mile square, come to, at $20,75 
per acre.' A, $13280. 



% L.XXX. SOLID, OR CUBIC MEASURE. 

42. When a block is 1 inch lon^, 1 inch thick, and 1 inch wide, how 
Bany solid inches is it said to contaii) ? 

A, 1 solid* or cubic inch. 

Q. How many solid feet does a block, that is 1 foot long, 1 fboft 
thick, and 1 foot wide, contain ? 

A. 1 solid or cubic foot. ' * s 

Q. If a block 1 foot thick, 1 foot wide, and 1 foot Jon^, contains 
1 solid foot, how many solid feet does such a block that is 2 feet long 
contain? 3 feet long? 5 feet long? 10 feet long? 20 feet long? 
SO feet long ? 

Q. How man}r solid feet does >lock 2 feet long, 2 feet thick, and 
1 foot wide, contain ? 2 feet wide ? 3 feet wide ? 

Q. How many solid inches does a block 3 inches long, 2 inches 
wide, and 1 inch thick, contain ? 2 inches thick ? 4 inches thick ? 10 
inches thick ? 

19* 
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Q. How, then, would you proceed, to find how many solid feet,. 
\ inches, &c. are contained in a smid body t 

A. Multiply the length, breadth and depth to- 
gether. 

1. Hoi7 many solid feet in a block 4 feet thick, *2 feet 
wide, and 5 feet long ? ,3n8. 4 X ^ X 5 = 40 solid feet 

2. How many scmd or cubic feet in a block 12 inches 
long, 12 inches wide, and 12 inches thick ? JL 1 solid foot 

Q. When a load of wood contains 128 solid feet, what is il 
called? 

A. 1 cord. 

3. How many solid feet in a pile of wood 8 feet long, 4 
feet wide, and 4 feet high? ^ 128,= 1 cord. How many 
cords of wood in a pile 8 feet long, 4 feet wide, and 8 feet 
high? wH. 256 solid feet, = 2 cords. 

Q. In common language, we say of a load of wood brought to 
market, if it is 8 feet long, 4 feet hign. and 4 feet wide, that it is a cord, 
or it contains 8 feet of wood. But this would make 128 solid feet; 
what, then, is' to be understood by saying of such a load of wood, that 
it contains 8 feet of wood ? or, in common language, '' there is 8 
feet of it" 1 

A, As 16 solid feet, in any form, are ^ of 128 
feet, that is, i^ of a cord, it was found convenient, 
in reckoning, to call every 16 solid feet 1 cord 
foot; then 8 such cord feet will make 128 solid 
feet, or 1 cor(^, for 8 times 16 are 128. 

Q. How, then, would you bring solid feet into cord /bet 7 

A, Divide by lo. 

4« How many cord feet in a pile of wood 8 feet long, 3 
feet high, and 1 foot wide ? How many in a load 8 feet long, 
2 feet high, and 2 feet wide ? 8 feet long, 4 feet wide, ai^ 
2 feet high ? 

5. If, in purchasing a load of wood, the seller should say 
that it contains 3 cord feet, how many solid feet must there 
be in the load ? How many solid feet to contain 4 cord 
feet? 5 cord feet? 6 cord feet? 7 cord feet? 8 cord 
feet? 9 cord feet? 

6. How many cord feet in a pile of wood 8 feet long, > 
feot wide, and 4 feet high ? 

In perfonning this last vxample, we multiply 4 feet (the height) by I IMK 
(the width), aakiag 4; th«ii, this 4 by 8 feet (the length), mdkiDf JA-rU 
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(cotd feet), =: 3 cord feet, wfiu. Bat, instead of multiplying the 4 bj the 8 feet 
in lengtli, and dividinc by 16, we may simply divide by 3, without moltiplyhiff: 
for the divisor, 16, is 3 times as large as the mnltiplier, 8 ; consequently, it mu 
pfodace the same result as before ; thus, 4xl=34-4"S=:3 oord feet, dftu^ 
Mbelbre. 



Q. When, then, a load of wood is 8 feet lon^^, or contains two 
lengUis. each 4 feet (which is the usual length ofwood prepared for 
nanet), what easy method is there of finding how many cord feet such 
a load contains T 

A. Multiply the height and breadth together, 
and divide die product by 2. 

7; How much wood in a load 8 feet long, 3 feet high, and 
2 feet wide? 3X2=6-7- 2=3 cord feet, .^bM. 

8. How many cord feet in i. load of wood 2 feet hijzh, 9 
feet wide, and of the usual len^ ? 3 feet high and S feet 
wide ? 3 feet wide and 3 feet high ? 4 fbet wide and 4 feet 
high ? 4 feet wide and 6 feet mgh ? How niany cprds in 
a load 4 feet high, 4 feet wide ? 

d. How wide must a load of wood he, which is 8 feet 
long and 1 foot high, to make 1 cord foot ? How wide to 
make 2 cord feet? 3 cord feet ? 6 cord feet ? 10 cord feet? 

10. What will a load of wood 8 feet long, ^ feet wide, 
and 4 feet high, cost, at $1 per foot ? 

• _' 

The foregoing remarks and illnstratioiis may now be embmeed 

in the following 

Q. How do vou find the contents of any solid or cube T 

A. Multiply the length, breadth and depth to- 
gether, t 

Q. When the length ofwood is 8 feet, how can you find the nam* 
ber of cord feet it contains, withoul multiplying by 8 and dividing 
by 16? 

A. Multiply the breadth and height togedier, 
and divide the product by 2 ; the quotient will 
be cord feet. 

Q. How do you bring cord feet into cords ? 

A. Divide by 8. 

' KbU, — If the wood is only 4 fbet in length, proceed as last directed ; Um^ 
■I 6 feet in length is 9 times as much wood as only 4 feet in length, hence | the 
ramUt, found as above, will be the answer in cord feet ; that is, divide Dy fi 
twiee, or once by 4. 
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I 

Exercises for the Slate, 

1. How many solid feet in a load of wood 8 feeft long, 4 ftet 
wide, and 3^1 feet liigh ? 4x3il = 14-^2e7 cord feet, An$. 

2. How many feet in a load of wood 5 ft. 6 in. high, 3 ft. 9 bk 
wide, and of the usual length ? 

(Eeducetheinchei totheddcimalofa'foot.) Ji. l0^fi^s=sl(yf^fL 

Perform thii last example by reducing the inchei of a foot to a eommoa 
ftaction. This method, in most eases, will be fouad preferable : thus, takim 
the last example : — 

5 ft. 6 in. = 5j ft.=-y-; then, 3 ft 9 in.=3i ft.=-V-X 

^ =: J^p. -S- 2 = -W-' =* iO^i -^ns., as before. 

3. In a block 8 ft. 6 in. in length, 3 ft. 3 in. wide, and 2 ft. ft . 
in. thick, how many solid feet? .^. Decimally, 75,9687& 

feet = 75f^ feet. By common fractions, -^ X "^^ X "V" = 

^^ = 75fJ feet, ./Jjw., as before. 

4. If a load of wood is 8 feet long and 3 feet wide, how high 

must it be to make 1 cord ? 

In this example, we know that the height multiplied by the width, and this 
product divided by 2, must make 8 cord feet, that is, 1 cord or load ; henoe, 
§XS = 16-^3 = 5i feet, height, Ana. 

5. If a load of wood is 5} feet high, and 8 feet long, how wide 
must it be to make 2 cords ? 

S cords = 16 cord feet ; then, 16x2 = 33-!-5^=:6 feet %vide, AUs, 

6. If a load of wood is 5^ feet high, and 8 feet lon^, how widd 
must it be to make 3 cords ?-9. 4 cords ?-12. 8cord8?-24. 
M. 45 feet. 

7. How many solid feet of timber in a stick 8 feet long, 10 
inches . thick, and 6 inches wide?-3|. 10 feet long, 12 inches 
thick, and 1 ft. 3 in. wide ?-12i^. 20 ft. 6 in. long, 24 inches 

wide, tnd 1 ft. 9 in. thick ?-71|. A. ^7^ ft. 

8. In a pile of wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cord feet, and how many cords ? 

A. 10725 cord feet = 1340| cords. 

0. How many tons of timber in 2 sticks, each 30 rcet long, 

SO inches wide, and 12 inches thick ? A. 100 feet -i-50 = 2 tons. 

10. How many bricks 8 inches long, 4 inches wide, and 2| 

inches thick, will build a wall in front of a garden, which is to 

be 240 feet long, 6 feet high, and 1 foot C iticnes wide ? 

A. 5]f40 bricks. 
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DUOD£i€IMAL.S. 

^ XiXXXI* Q. From what is the word duodecimals derived f 

A. From the Latin word duodedm^ signifying 
twelve. 

Q. In common decimals, we are accustomed to suppose any whole 
fhing^^ as a foot, for instance, to be divided into ten equal parts 3 but 
bow IS a foot divided in duodecimals 7 and what are the parts called ? 

A. Into twelve equal parts, called inches or 
primes ; and each of these parts into twelve other 
equal parts, called seconds; also each second into 
twelve equal parts, called thirds, and each third , 
itito twelve equal parts, called fourihsy and so on 
to any extent whatever. 

Q. What, then, are dnodecinicHs 7 

A. Fractions of a foot. 

Q. What fraction of a foot is 1 inch 1 

A. tV ft- 

Q. What fraction of a foot is 1 second T 

A. TVofTV=TiTft- 

Q. What fraotion of a loot is 1 third 1 

^. tV of tV of A = ttW ft- 

Q. What fraction of a foot is 1 fourth ? 

A. TV0fTV0fxV0fTV = 2T)f7B ^ 
Q. Now, since ISths muItipKed by ISths make 144ihs, and 1^ 
make iV ; also, 144lhs multiplied bjr ISths make 1728ths, and xf f V 

make t^"? > it- is plain tliat we may write the (Tactions without their del 
nominators, by making some mark to distinguLsb them. What marks 
are generally used for this purpose ? 

A. 12ths, inches, or primes, are dii^tnguished 
by an accent, thus ; 8^ signifies ■^, 8 inches, or 8 
primes ; 1" = yj^, or 7 seconds ; 6'^' = p^^, or 6 
thirds, &c. 

Q. We have seen that ISths multiplied by ISths produce 144thsj 
what, then, is the product of S' (incnes or primes) multiplied by 7 
(^ches) 7 

A. 35'', that is, 35 seconds, or -ffy. 

Q. What is the product of 5" (seconds) multiplied by 1' (lAchef ff 

A. 35''' that is, 35 thirds- 
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ARITHMETIC. 
Q. What is the product ofS'^ (seconds) multiplied by T' {$ettpad») T 

A. 35'''^ that is, 35 fourths. . 

Q. How may the value of the product always be determined 7 

A. By placing as many marks or accents at the 
right of the product as there are marks at the 
right of both multiplier and multiplicand counted 
together. 

Q. What, then, would T»" (fiAbs) multiplied by B'"'" (sixths) pro- 
duce 7 

A. ^""'*'"", that is, 56 elevenths. 

Q. What would 1" (seconds) multiplied by J^" (thirds) produe« f 

A. Zh'*'", that is, 35 fifths. 

Q. What would 8" multiplied by 3" produce T 

A. StA"", (fourths.) 

Q. From tlie preceding, what appears to be the value of feet nol* 
tiplied byprimes or inches 7 or what do feet multiplied by primes give f 

A* rrimes. 

Q. What do primes multiplied by primes give, 7 

\A. Seconds. 

Q. What do primes multiplied by seconds give 7 

A. Thirds. 

Q. What do seconds multiplied by seconds give 7 

A. Fourths. . % 

• Q. What do seconds mulUpKed by thirds give 7 

A, Fifths. 

Q. What do thirds multiplied by thirds give 7 

A. Sixths. 

JVote.— This might bo extended in the same manner to any uideiinite length 
The followinf table eontaim a few of these denominations. 

Repeat the 

TABr.£. 
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12"" (fourths) -to 1"' (third.) 

12"' (thirds) mo. 1" (second.) 

12" (seconds) ..... «»>» 1' (inch or prime.) 

12' (inches or primes) aMin 1 foot. 

Q. How may duodecimals be added and subtracted 7 

A. In the same manner as compound numbers ; 
12 of a less denomination always making 1 of a 
greater^ as in the foregoing table. 



DUODECIMALS. 
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MULTIPLICATION OF DUODECIMALS. 

Q, What are duodecimals used for ? 

A. For measuring any thing respecting which 
length and breadth, also depth, are considered. 

1. How many sqnare f^t in a board 10 ft. 8 in. long, and 
I ft. Sin. broad? 

We have seen how such an example majr be performed by eomm<m deeimals : 
we will how perform it by duodecimals. 



OPERATION. 

Length, 10ft. 8' 
Breadth, 1 5' 




4 
10 


5' 4 
8' 



Ans, 15 1' 4" 



8 inches or primes :s -^ of a 

foot, and & (primes) s= -j^ of a 

foot; then, ^ x -A-^lftfW of 
a foot, that is, 40'' (seconds) se 
3' (inches) and 4'' (seconds) : 
we now write dowii 4" at the 
right of the inches, reserving 
the S' tobe carried to the inches. 

*n multiplying 10 feet by the 5', we say * ^ ^ i^ = !»§■ or SO' 
X inches), and the 3' we reserved makes S3', = 4 feet and S', 
-vhich we place under feet, and inches in their proper places. 
Then, multiplying 10 ft. 8' by 1 ft. makes la ft. 8', which we 
write under the 4 ft. S', We now proceed to add these two 
products together, which, by carrying 12, after the manner 
of compound rules, make IS ft. 1' (inch) A" (seconds), tha 
Answer, 

It will be foand most eonyenlent in practice to becin by multiplying the mul- 
tiplicand first by the feet, or highest denomination oFtbe multiplier, then by th» 
inches, &c., thos : 

1 X ft' =5 9, and 1 ft. X 10 ft. =s 10 ft. Then 9 X 
S* =s 4(V' = df, (to carry,) and 4", (to write downU 
10X5'=:50'-f-3'(to carrT)=:^=:4ft.and5r, 
which* we write down underneath the 10 and 9. 
Then, the siun of these two products, added together 
as before, is 15 ft. 1' 4'' Atu.f the same result art the 
other. 

JVbte.— Had w« been required to multiply 15 ft. 
1' 4^' by feet and inches again, we should have pro- 
ceeded in the same manner, carrying '•' f thirds) one 
place farther towards the right, Vid *"* (fourths) 
another place still, and so on. 



OPERATION 

10ft. 8' 
1 6' 



10 
4 



8' 
5' 



4// 



15 1' 4" 



From these examples we derive the following 

RUIiE. 

Q. How do yoa multiply in duodecimals 7 

A. Begia with the highest denomination of the 
multiplier and the lowest denomination of Ite 
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multiplicand, placing the first figure in each prod 
ilct one place farther towards the right than tht 
former, recollecting to carry by 12, as in com 
pound rules. 

More Exercises for the Slate. 

2. How many feet in a board 2 ft. 6^ wide, and 12. ft. 3' longi 

Ji. 30 ft. 7' 6^'. 

3. In a load of wood 8 ft. A' long, 2 ft. 6' high, and 3 ft. 9 

wide, how many solid feet? .^. 67 ft. 8' G". 

JVwCe. — Artificers compute their work by diiferent measures. Glazing and 
vuon'g flat work are computed bjr the square foot ] painting, paving, plaster 
ing, &c. bv the square yard ; flooring, roofing, tiling, &c., by. the square of 100 
feet ; brick work by the rod of 16^ feet, whose squkre is STTS^ ; the coutents of 
bales, cases, &c., by tlie ton of 40 cubic feet } and the tonnage of ships by thi 
tun of 95 feet. 

4. What wiil be the expense of plastering the walls of a room 
8 ft. 6' high, and each side 16 ft. 3' long, at $,50 per square 
yard.? j? $30,694+. 

5. How many cubic feet in a block 4 ft. 3^ wide, 4 ft. C long, 
aad 3 ft. thick .? ^. 57 ft. 4' &'. 

6. How much will a marble slab cost, that is 7 ft. 4' long, and 
1 ft. 3' wide, at $1 per foot? Ji. $9,16|. 

7. How many square feet in a board 17 ft. 7' long, 1 ft. 5 
wide ? Ji. 24 ft. 10' 11". 

8. How many cubic feet of wood in a load 6 ft. 7' long, 3 ft 
f>f high, and 3 ft, 8' wide ? ./J. 82 ft. 5' 8" 4"'. 

9. A man biiilt a house consisting of 3 stories ; in the upper 
story there were 10 windows, each containing 12 panes of 
glass, each pane 14 long, 12' wide ; the first and second storiet 
contained 14 windows, each 15 panes, and each pane 1& lon^ 
12' wide : how many square feet of glass were there in thtf 
whole house ^ A, 700 sq. ft. 

10. "What will the paving of a court-yard, which is 70 ft 
long, and 56 ft. 4' wide, come to, at $,20 per square ? 

A, $788,6g 

11. How many solid feet are there in a stick of timber 70 ft 
long, 15' thick, and 18' wide f A. 131 ft. 3'. 



Questions on the foregoing. 

1. How many pence arc there in 1 s. 6 d. ? How many 
cents? ' 

2. What will 4 yards of cloth cost, in cents, at Is, 6 id 
T yard? At 3 s. per yard ? At4s.6d.? At6 8«? Al 
8.? Atl0&6d,? 
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QUESTlONa 

3. If a man cansume 1 lb. 9 oz. of bread in a >75^ hen 
much would he consume in 1 month ? 

4. At 4 cents for 1 oz., what would 1 lb. cost? 

5. At 4 cents for 2 oz., what would 1 lb. cost ? 

6. At 4 cents for 8 oz., what would 2 lbs. cost? 

7. If a man spend $2} per day, how many days would hd 
be in spending $4i ? $6} ? $12i? $20? 

8. How many marbles, at 4 cents apiece, murt be gi?e9 
for 24 apples, at 2 cents apiece ? 

9. How many yards of cloth, at $4 per yard, mu3t be given 
for 6 bbls. of cider, at $2 per bbl. ? For 8 bbls. ? For 19 
bbls.? For 18 bbls.? 

10. What part of 1 month is 1 day? 2 days? 4 daysF 

5 days ? 6 days ? 7 days ? 10 days ? 20 days ? 29 dayg? 

11. What is the interest of $1 for 12 mo.? . Id mo.? 9 
mo.? 6 mo.? 3 mo.? 1 mo.? 15 days? 

12. What is the interest of $6 for 1 jr. 2 mo. ? 3 jn>? 
1 yr. 1 mo. ? ftmo.? 2 mo.? 1 mo.? 15 davs? 10 d»V«? 

6 days? 5 days? Iday? 

13. What is the amount of $1 for 6 mo. ? 3 mr.? 2 mo.? 
1 mo. ? 15 days ? 

14. Suppose I owe a man $}15, payable in 2 vrs. 6 mn^ 
without interest, and I wish to pay him now, how wuat^ 
ought I to pay him? 

15. What is the discount of $115, for 2 jra. 6 XBO. ? 

16. William has ( of an orange, and Tfaonu:s i ; wiwt 
part of an orange do both own? 

17. Harry had | of an orange, which he wishel to dhri^ 
equally between his two little sisters ; can you tei WQ w]iBt 
part of an orange each one would receive ? 

18. Wliich is the most, ,5 of 20, or ,25 of 40? 

19. How many times can you draw i of a gallon of cidir 
from a barrel containing 30 gallons ? llow many limes i of 
a gallon ? How many times J of a gallon ? How many tbfnr«0 

^ of a gallon ? 

20. A man, failing m trade, is able to pay his creditors o»- 

^$,33^ on the dollar ; iiow much will he pay on $3 ? . On 
I? On $12^ On $13? On $300? 

21. A man, falUng in« trade, was able to pay on ]j $,16f oE 
the dollar ; how mc^h would he pay on a debt of $4 ? $& 
$10? $9? $20? CIOO? $600? 

22. Two men bought a barrel of flour for $10 ; one ga?e 
$3, and the other $7 : whet part of the whole did each payl 
What part of the flour must "W ti have ? 

20 
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23. If 30 bushels of oats cost $10, what is that a bushel? 
What 'priU 5 bushels cost ? What will 20 bushels ? 

24. If c men mow a field in 8 days, how many men will 
mow the same in 2 days ? In 1 day ? In 4 days ? 

25. Two men, A and B, hired a pasture ; A paid $3, and 
B $5 ; what fractional part of tiie whole did each pay ? The 
profits from the pasture were $16 ; what was each manV 
share of the gain? 

26. Three men, A, B^ and C, are engaged in trade ; A 
puts in $4, B $5, and C $6 ; they gained $60 : what is each 
one% share of the gain ? 

27. Two men, A and B, hired a pasture for $12 ; A put in 
1 cow 4 months, and B 2 cows 3 months ; what ought each 
to pay? 

28. A merchant, having purchased a piece of broadcloth 
fer $2 per yard, wishes to make 20 per cent on it ; what 
price must he ask for it? 

29. William has | of a dollar, Thomas t[^, and Harry ^ ; 
how many cents have they in all ? 

30. A merchant sold calico at $,22 per yard, and tiiereby 
gamed 10 per cent ; what did it cost him per yard ? 

31. Harry, having i of an* orange, gave -J to Thomas, who 
gave i of his part to his little brother, and kept the remain- 
der himself f what part did he keep ? How much is -J of J ? 
How much does ^ of ^ of J firom ^^y leave ? 

32. How much is 1 X f of ^ ?-l. How much is 1 X f 

33. What is the quotient off divided by § ? 

34. How much does | exceed ,75 ? 

35. How much does ^ exceed t^t? 

36. Ho\^ many strokes does a regular clock strike in 2" 
hours? 3h.? 4h.? 5h.? 6h.? 7h.? 8h.? 9h.? 10 
h.? Ilk? 12 h.? 24 h.? 

37. How many square feet in a board 12 inches wide, and 
48 inches long ? 36 in. long ? 72 in. long ? 

dS, What part of an acre of land is there in your father's 
(varden. allowing it to be 4 rods long and 2 rods wide ? ^ 4 
lods ynS^^ 
^9. How many cord feet of wood are contained in a load 
3feet wide, 2 feet high, and of the usual lenffth? How 
irai/feet in a load 6 feet high and 3 feet wide? 2 feet 
highanlO feet wide? 4 feet high tfnd 24 feet wide ? 



QUESTIONS. 231 

40. How many solid feet in a block 12 inches long, 12 
inches thick, and 12 inches wide ? 12 inches long, 12 inches 
wide, and 6 inches thick ? 

41. How long will it take to count $1000, at the rate of 
50 a 9iinute ? 

42. What is the difference between 4 square feet and 4 
feet square ? 10 miles square and 10 square miles ? 3 rods 
square and 3 square rods ? 

A parenthesis, enclosing several nambers, sisnifies that those nnmbers are 
to b«» taken to^^etbor, or as one whole numbor j hut. when performing aubtran- 
tion and addition with these and other numbers, tney may be taken either us 
before, or one by one, thus :— 

(16 + 4) X 3 = 60, read 16 + 4 = 20 X 3 = 60. 
Or, ( 16 X 3) = 48. 4X3 = 12. Then, 48 + 12 = 60, the same as before. 

43. (9 -|- 3) + 8 = how many ? Jl, 20. 

44. /9 — . 3) — 4 =: how many ? Jl. 2. 

45t, (15 + 5) X4=:how many .^ A. 80, orGO + 20. 

4a (15 — 5) X 4 = how many ? Jl, 40, or GO — 2a 

47. (9 -f 3) -7- 3 = how many ? A, 4, or 3 + 1. 

48. (9 — 3)-r-3=howmany? ^. 2,or3--l. " 

49. (12 — 8)-^f3-}-l) = howmany.5 A, l,or3—2. 

A line, or vincuun:n, cirawn over numbers, is sometimes 
used instead of a parenthesis, 

. 50. 4 + 8 X 12 = how many 1 A. 144, or 48 + 96. 

51, 2£. 4 8. X 2 = how much ? A. 4£. 8 s. 

52. (2 8. 6 d.) X 2= how much ? 
5a (7 8. 6 d.) X 4 =: how much ? 

54. TxTx 2X 10= how many .^ 

55. How many minutes of motion make 2 degrees of 
motion ? How many seconds of motion make 3 minutes of 
motion? 

58. How many degrees is the cii^umferenco of the earth ? 

57. The earth, you know, turns round once in e\^ry 24 
hours, or, in common language, the sun moves round the 
earth in that time \ in what time, then, will the sun travel 
over 15° (degrees) .?> and why .? A. 1 hour for 360° ~ 24 h. 
= 15°. 

58. In what time will he travel over 1° (degree) of motion ? 

W. 1^ of 1 hour, or ^ of 60 min., = 4 min. 

59. In whait time will he travel over 1' (minute) of motion? 

A, tV of 1 min., or ^^ of 60 sec, zi: 4 secondsL 

'Q. By the foregoing we see that every de^ee of xnoti«n make^ a 
dlffereiice in time of 4 minutes, and every mmute of motion a differ 
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ence of 4 seconds. Now, since long^itude is reckoned in degrees 
round the earth, can you tell me how to find the diflerencein time be> 
!ween one place andf another, after knowing their difler^nce in long^ 
tudef 

A. Multiply the difference of longitude in de- 
grees and minutes by 4 ; the product will be their 
difference in time^'in mihutes and seconds. 

# 

60. What is the difference in time between two places, 
whose difference in longitude is 2° 4' ? ^. 2° 4' X 4 == 8 
minutes and 16 seconds, the difference in time. 

61. What is the difference in time between two places, 
whose difference in longitude is 5° ICX ? ^, 20 m. 40 sec 
What, when the difference of longitude is 8**? Jl, 82 la 
Is 10°? A, 40 m. Is 15^? ^. 60 m. = 1 hour. Isl5» 
IS'? ^. Iklm. 
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Q. The sun travels from east to west: which place, then, will have 
Ike earliest time 7 

A. The one most easterly. 

62. There are two places, the one situated iniO° E. lon- 
gitude, and the other in 4° E. longitude ; what is the differ^ 
ence in time between these two places? When it is 24 
minutes past 6 o'clock in the former, what hour is it in the 
latter? A, 24 minutes, difference in time ; then, IQ^ being 
the most easterly place, it is there 24 minutes earlier than at 
4** ; that is, when it is 24 minutes past 6 at 10°, it is only 6 
at 4°. 

63. Boston is situated about 6° 40' E. longitude from the 
city of Washington ; when it is 2 o'clock at Washington, 
what o'clock is it at Boston ? ^A. 26 m. 40 sec. past 2 o'cloclu 

64. " I recollect of reading a story once of a gentleman 
p^oing to a foreign country, who had a fancy to look at a 
bright star every evening, at the same moment, with a ob- 
tain lady whom he left behind, and tliey agreed to look at it 
at 9 o'clock ;" but, it seems that, when the gentleman was 
in a different longitude, the time would, of course, be dif- 
ferent ; as, for instance, when he was in longitude differing 
t50° W. from where the lady was, she most probably had 
retired to rest, and was, perhaps, asleep, while he was 
^zing at the star. Can you tell me what o^cIock it was,- 
3ien, where she was ? When he was 60* of W. longitude 
from her, what hour of the night was it at the place where 
the lady resided ? 



QUESTIONS. 838 

\ Exercises for the Slate. 

I. Write down three millions, three hundred and three thoi>> 
■ttnd, three hundred and three. 

' 2. What is the difference hetween 50 eagles and 4599 dimes ? 
^. $40,10. 

3. What number is that, which, being divided by 65, the 
quotient will be 42? Ji. 2730. 

4. A captain, 2 lieutenants, and 30 seamen, take a prize 
worth $7002, which they divide into 100 shares, of which the 
captain takes 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the sailors ; how much will each 
man receive ? ./$. Captain's share, $840,24 ; each lieutenant's, 
$350,10, and each seaman's, $182,052. 

5. Bring $400 into crowns, at 6 s. 8 d. each. A. 360 crowns. 

6. Washington was bom A. D. 1732.; how many years old 
wpuld he have been, had he lived until the end of the year 
1827 ? and how many seconds old, allowing the year to. corv* 
tain 365| days ? J, 95 years, 2997972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and that 
of a wheelbarrow 27 inches; how manjr more times will tlie 
latter turn round than the former, in going sound tlie earth? 
How many more times in ^oing through the earth, allowing 
the diameter to be | of the circiunference ? ^. 32292480 times 
round the earth, 10764160 times through it. 

8. How many minutes is it from the commencement of tha 
Christian era to the end of the year 1827 ? .^. 960928920. 

9. Jacob, by contract, was to serve Laban for his two daugl>- 
ters 14 years ; when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
he then to serve ? M. 1416350. 

10. Ri^duce ^f^f f to its lowest terms. A. J^. 

I I . V^ hat is the value of^ of a cwt. ? A. 1 qr. 20 lbs. 

12. Wnat is the amount of ,5 ,05 ,005 ,555 ,18765 and 8567 ? 

.a. 8508,29765. 

13. Divide ^ by A- '^- ^• 

14. From 17^ take '^ of f of 14 J. ./I. ISjJ. 

15. Reduce -^ft^ to a mixed number. A. 45|^. 

16. What is the value of ,425 of a pound? ^. 8 s. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the decimal of a pound. 

Ji: ,7281-h. 

18. From ,1 of a pound, take ,0678 of a pound. Jl. ,0322. 

19. If you give $60 for 25 yards of cloth, what will 1 yard 
cost? A. $2,40. - ^ 

20. A merchant sold 8 bales of linen, 6 of which cofitained 
15 pieces each, and in each piece were 40 yards ; the other 2 

20 • 
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bales contained 12 pieces each, and in each piece were 27 yuds; 
what did the whole amount to, at $li per yaxd ? A. 4(531(X 

21. A man, dying, lefl $10024 to his wife and 2 sons, to be 

divided as follows : to his wife -f, to his eldest son ^ of the re- 
mainder, and to his youngest son the rest ; what is the share 
of each ? A. $3759 to his wife, $2506 to his eldest son, $3759 
te his youngest. 

22. A farmer sold a grocer 20 bushels of rye, at $,75 per 
bushel ', 200 lbs. of cheese, at 10 cents per lb. ; in exchange for 
which he received 20 gallons of molasses, at 22 cents per gal- 
lon, and the balance in money ; how much money did he re- 
ceive? A. $30,60. 

23. A has 150 yards of linen, at 25 cents per yard, which be 
, wishes to exchange with B for musUn at 50 cents per yard? 

how much muslin must A receive } A. 75 yds. 

24.^ A gave B 500 yards of broadcloth, at $2,50 per yard, foi 
€00 umbrellas ; what were the umbrellas apiece ? A. ^,0^4^ 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con* 
faining 3 bushels, at 40 cents per bushel-24 ; 30 bushels of 
com, at 90 cents per bu8hel-27 ; 500 lbs. of cheese, at 8 cents 
per 'pound-40; 200 lbs. of butter, at 17 cents per poundr- 
34; 75 bushels of turnips, at 19 cents per bu8hel-1425; 40 
bushels of barley, at $1| per bushel-50 ; 25 bushels of rye at 
95 cents per bu8hel-2375; and, in exchange, the farmer has 
received 2 bbls. of cider brandy, at 42 cents per gallon~2646 ; 
4 bbls of flour, at $8| per barrel-35; 60 gallons of molasses, 
at 34 cents per ffallon-2040; 40 gallons of wine, at $1,50 per 
^lon-60 ; 10 lbs. of tea, at 73 cents per pound-730 ; $40 
m cash ; and he agrees to take up what is still due him, in nce^ 
at 7 cents per pound ; how many pounds of rice must the gro^ 
cer give the farmer to balance the account ? 

A. 340 lbs. 9 oz. 2f dr. 

26. What quantity of cider, at $1,20 per barrel, will buy 2 
barrels of rum, at $2 per gallon ? A. 105 bbls. 

27. A man exchanged 40 bushels of salt, at $1,50 per bushel, 
for 200 bushels of oats, at 25 cents per bushel ; how much was 
the balance in his favor .' A. $10. 

28. A sold B 16 cwt. of sugar, at ^ cents per pouud-14784; 
SO bbls. of flour, at $11^ per barrer-225; 17 chests of tea, 
each containing 8 cwt., at 53 cents per pound'807296 j 30 
tierces of rice^ ajb $36 per tierce-1080 ; for which B gave up 
A his note of $400, that had been on interest 6 yrs. 7 mo. 15 day»- 
559 ; in addition to which B gave A 700 dozen of wax candles^ 
at $];14 per dozen-798 ; and for the balance A consents to 
take B's note, payable in 2^ years, without interest ; but B, im> 
expectedly receiving some money, wishes to advance the csBh, 
instead of giving his note ; what sum of ready money ought 
B to pay A,, discounting at 5^ per cent. ? A, $7181 ,362S2 4~ • 
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t29. A had 200 bbls. of flour, at $10,50 per bbl., for which B 
gave him $1090 in money, and the rest in molasses, at 30 cents 
per gallon ; how many hogsheads of molasses did he receive P ' 

.^.80 hhds. 10 ^8. 

30. A has linen cloth, worth $,20 per yard, but, in bartermff, 
hft will receive $,30 ; B has broadcloth, worth $4,60 per yard, 
ready money : at what price ou^ht B to rate his broadcloth, to 
be iu proportion with A's bartermg price ? 

$,20 : $4,60 : : $,30 : $6,90, ^ns. 

Or, multiply $,30 hy the ratio of 20 to $4,60^ that iij 23 ; tkuH, 23 X 30 =s 
^6,90 j for^ $4,60 beine 23 times as much as 20, it is plain that 23 times $,30, 
A** bartering price, will give B'b bartering price, .dns. $6,90. ^ 

31. A merchant, in bartering with a farmer for wood at $5 
per cord, rated his molasses at 25 dollars per hhd., which was 
worth no more than $20 ; what price ought the farmer to have 
asked for his wood to be equal to the merchant's bartering 
price.? A. $6,25. 

The last ten e:;amples are proper questions in a rule usually 
^called Barter. 

32. What number is tliat, which, being multiplied by 15, will 

make | ? Ji. ■^. 

33. What number is that, which, being divided by 15, will 

make 2V ? •^- f • 

34. What decimal is that, which, being (nultiplied by ,62!^, 
will make ,25 ? ^. ,4. 

35. At $,75 per bushel, how much rye can be bought for 
$150?-200. For $600 .'-800. For$75?-100: ^. 1100 bushels 

36. (800 + 12 + 88) -f- (50-5) = how many ? ^. 20. 

37. (f ^ + ^) -5- (3,55,-55) = how many ? J. 2J. 

38. Two persons depart ftom one place at the same time ; 
the one travels 35^ and the other 40 miles a day ; how far are 
they distant at the end of 10 days, if they both travel the same 
road ? and how far, if they travel contrary directions ? A. 50, 
and 750 miles. 

39. Two men, A and B, traded in company ; A put in $700 
for 8 months, and B $1280 for 10 months ; they gained $500: 
what was the share of each? A. A's share, $152,173 > B's share, 
$347,826 + , 

40. How many cord ieet of wood are contained in a load 8 feet 

long, 4 ft. 6' wide, and 5 ft. 3^ high ? A, \\\\ ft. or 11 ft. 9' 9- . 

41. What is the difference in time between two places, whoGO 
dUfferenc$ of longitude is 40o?-2,40. 50o?-3,^. 60^?'*4, 
Jk, 10 h. 

42. What time is it in 15° W. longitude, when it is 6 o'clock 
in 15° £. longitude } A. 4 o'clock. 

^ 43. If a cow yield 16 qts. of milk in a day for 240days, sr4 
20 qts. make J pound of butter, or 10 pounds of cheese, and 
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mmh more profitable ii the making of cheese than butter, the 
prico of butter being ^ cts. per pound, and that of cheese ^^ 
•t*. per pound ? ^. $110,40. 

44. If a field will feed 10 cows four weeks, how long will it 
feed 40 cows .!* A, Iweek. 

45. A man bought a cask of wine, containing 126 gallons, 
lor $315, and sold it at tlie rate of $2,75 per gallon ; how much 

^ was his whole gain.' how much per gallon .^^ and how much 
per cent. ? A, His whole gain, $31 ,50 ; per gallon, $,25 ; then, 



.25 



01 per cent. 



2.50 

46. The rent of a certain farm is i^500 ; the tenant employs 2 
men; to each he pays $11} a month for 8 months-184 ', also a 
boy by the year, who is to have 2 suits of clothes, each worth 
$8,75-1750, besides his board, while attending school, 3 months, 
or 12 weeks of the year, which is worth $,93 per wee&-1116 ; in 
the course of the year, the tenant loses 40 good merino sheep, 
valued at $5 per head~200j the skins brought him $1,12| 
apiece-45; the other expenses of the year are calculated to 
average about $,39 per day-14235;. the sales of the farm are 
aa follows, viz : — 

1000 bushels of Potatoes, .... at $0,42 per bu8heI,-430, 

150 Barley, $0,99 14850, 

16 White Beans, . . . $3,20 3590, 

400 Corn, $0,53 212, 

300 Rye, $0,92 276, 

418^ buckwheat, .... $0^)8 ..... 15903, 

200 Oats, #0,38 56, 

10000 pounds . . Cheese, ^>^| ■ • pound, ^5, 

500 Butter, $0,18 ...... 90, 

I bushel . . Ch>ver, ........ $0,35 . . quart, ^ 8, 

SO Turnips, $0,43 . . bushel, 860, 

70 Winter Apples, . . ^,48 3360, 

10 Flax Seed, $1,75 1750, 

400- pounds. . Merino Wool, . . . $0,45 . . pound, 180, 

and 20 calves, at $4^ per head-90 ; his carries 70 barrels of oh 
der to the distillery, for one half of which he is to receive 1 qt 
of cider-brandy for 4 qts. of cider ; the rest brings him $1 ,13 
per barreI-395o ; how much cider-brandy will he receive ? and 
how much will he clear^ after deducting all the expenses of 
managing the farm, including the rent and loss, from the total 
amount of sal^s.' .^ $1338,97 ; 1102^ qts. cider-brandv. 

47. What difference is there between the compound interest 
of $10000 for 8 years, and the simple interest of the same sum 
fi*' the <wime time ? A. $1138,48. 

48. What is the difference between the compound interest 
of $500 for 4 years, and the discount of the same sum for the 
sametime't A. $34,463. 

49. What is the difference between the amount of $1800, at , 
eompoutid interest, for 3 years, and the present worth ofth« 
same sum f^r the same time ' ^. $618,405. -«- 



QUESTIONS. 297 

50. If 120 gallons of water^ in one hoar, fall into a cistern 
containing 6w gallons, and, by one pipe in the cistern, 35 sal- 
Ions run out, and, by another pipe, 65 gallons run out, in what 
time will the cistern be filled ? A, 30 hours. 

51. A certain clerk, in a country store, purchased the whole 
stock in trade, the quantity and price being as follows : — 

JNVENTORY. 

3 bbb. of Sofar, eaeb 118 lbs. &t ^,06^ per lb. . . . S21S5 

4 canisters of Ten, $5,00 per canister, 90 

10 bags of Coffee, each 20 lbs. . . $0,35 per lb. ... 70 

10 bbb. ofPork, each S(K) lbs. . . $0,08 160 

13 bbls. of Beef, each 200 lbs. . . . $0,07 ....... 183 

40 Hams, 36 lbs. each, $0,13 18720 

900 lbs. of Tallow, $0,10 20 

2 hhdfl. of Rum, ......... $0,26 per gallon, . 3276 

1 hhd. of Molasses, $0,24 1512 

1 bbl. of Brandy, lacking 5 gals. . $1,12 2968 

fi bbls. of Brndy, $1,16 7308 

1 pipe of Wine, lacking 15 gals. $0,85 9435 

do. . . do $1,00 252 

4 bbls. of Gin, $0,60 7560 

I bbL of Vinegar, $0,25 5©06 

40 empty Barrels, $0,75 apiece, ... 30 

63 empty Hogsheads, ,. . $1,12 7056 

vS pieces of Calico, 14 yils. each, $0,22 per yard, . . 616 

1 piece of Silk, . . 28 $0,89 2492 

1 Cotton, Hi $0,14 161 ' 

1 Cotton JMaid, 12 . . . $0,19 S28 

1 Linen, 10 $0,46 • 460 

1 Broadcloth, iJ7 $1,19 3213 

1 . . blue .do. . . . 16 $3,75 5625 

1 . . mixed do. ... 10 $1,10 11 

]..... Satin, ... 53 $0,87J 46375 ' 

1 Vesting, 4 pat i^ms, . . $0,80 per pattern, 380 

4 UaU, $2,17 apiece,. . , 868 

6 pair of Shoes, $1,80 a pair, . . . 1080 

1 doze.ipair of Childien^m Shoes, ^,22 264 

14 Whips, . $1,14 apiece, . . 1596 

14 Hoes, . w . . . . $0,83 1162 

12 Axes. $1,17 1404 

15 Axe-helves, . . . . h $0,07 105 

27 wooden Pails,. ......... $0,23 ....... 621 

45 Tubs, $0,46 2070 

10 Kettles, $2,95 2950 

2 dozen of Knives, ...;.... $0,17 408 

1 bladder of Snuff,' 4 His $0,36 per lb. . . 144 

2 Self-sharpening rioughs, . . . $3,50 each, ... 7 

4 Rakes, , . . $0,22 88 

2 liymn-Books, $0,38 apiece, ... 76 

4 Perry's Spelling-Books, .... $0,18 . ..... 72 

2 Dwight's Geogfnphies, $0,16 32 

1 Morse's Geography, $1,20 . 120 

2 Great-Coats, . .' $2,U0 4 

1 Vest, . . . ; $0,50 50 



AAiount of stiKik, $ltf71 4* • 

, Bj' agreemei>t, 15 ^ntu* cent, was to be deducted from the 
amount of stock. For the above goods, the clerk has paia as 
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follows : his services for the two last years, at |$26 per month; 
turned in a note on James Spencer, oi 500 dollars, with 5 years' 
compound interest due on it-€69112; and, for the balance, he 
was to grive his note, payable in 6 years from the date of the 
transaction, without interest : now the question is, what sum 
of ready money will discharge said note ? A. $93,557. 

After the clerk had purchased the above stock, and settled 
for the same, he commenced business for himself. The rent 
of his store costs him $29 a year ; his clerk-hire $27,814 
precisely > in addition to which is the interest of his capital, 
$1420,35, (that is, the interest of the amount of stock, afler the 
15 per cent, is deducted, $85221). He next considered whaC 
price he must put on each article, to make a certain per cent 
tie recollected that the goods were already rateo in the inveiv 
tory at 15 per cent, more than their actual cost. Now, said he, 
if I can make 5 per cent, in advance on their present valua- 
tion, clear of all expenses, I shall be satisfied. The question, 
|hen, is, at what price he must mark each article, commencing 
with the first on the inventory, so as to clear the 5 per cent. 

The papil will find, br caleulation, that the exneiuet amount to 10 per 
cent, on the actual cost of all liie articles ; this, addea to tho 5 per cent., tnaiee 
15 per cent, advance j that is, each article must be marked 15 per cent, higher 
llian its present valuation in the inventory. The answer to each follows in the 
name order as tho articles stand in the above inventory, commencing with the 3 
bbls. of 8w?ar, and finding the selling price of each per lb., &c. 

J^ote. — tn markini^ goods, it is customary to neglect the mills, if under 5 \ 
if eaactly 5, add \ of a cent, and if over 5, add 1 cent to the cents. 



Sugar, at ... 7 per lb. 

Tea, 575 per can. 

</offee, ... 40 per lb. 

a CMTRj •••• •/«••• 
oOOitt •••• o»»*« 

Hams, .... 15 ... . 
Titllow, ... 11^ ... 
Rum, .... 30 per gal. 
Molasses, . . 28 ... . 
Brandy, . . . 139 .... 
Brandy, ... 133 ... . 
Wine, .... 98 ... . 
Wine, .... 115 ... . 

Oin, « 9 . . . . 

Vin«!!!Tar, . . 29 ... . 
Barrels, . . 8lJ each. 
Hhds 129 .. . 



Calico, ... 25 per yd. 
Silk, .... 102 ... . 
Cotton, . . 16 ... . 
Cotton Plaid, 22 



liinen. 
Broadcloth, 
Blue do. 
Mixed do. 
Satin, . . , 
VesUngs, 
Hats,. . 
Shoes, . 
Shoes, . 
Whips, 
Iloes, . 



53 ... . 
Ju7 . ■« . * 
431 ... . 
1264 .. . 

. 101 ... . 

. 92 patt. 

. S49| ench. 

. 207 a ]>air. 

• tG^ • • • • 

. 131 each. 

. vO . • • . 

. J«j4if f » . 



. 26 eaeb 

• vO«l • • • 

: 194 • • 

. 41 per tbb 
.4034 each. 
. 25 . 



Pails, • 
Tubs, . , 
Kettles, . 
Knives, . 
Snuff, . . 
Ploughs, 
Bakes, . 
Hymn-Books, 44 . 
Spolling-B. . 21 . 
Goographies, 18 . 
Geographv, 138 . 
Great-Coats, 230 . 
Vest, .... 574 

.Om, $48,814 



Axes, . 
Axe-helves, 8 

52. Bought 42 gallons of rum, for $37,80 ; how much water 
must be mixed with it, that it may be aiforded for $,80 per 
^lon ? 

$,80 : $37,80 : : 1 gal. : 47^ galb. ; Uien, 47| =: 42 + 5| galb., Jin&, 

53. A thief, havlig 30 miles the start of an officer, males off 
at the rate of 8 mil ^s an hour ; the officer presses on afler him 
at thft rate of 10 mi cs ' 'n hoiu : how much does he gain on the 
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tliief in one hour ? huw lon^ before he will overtAke the thief? 
Ji. 2 miles ; 15 hours. 

54. A person, looking at his watch, was asked what o'clock 
it was; he replied it was between 4 and 5; but, a more particu- 
lar answer bein^ requested, he said the hour and minute hands 
were then exactly together. What was the time .'* See the Key. 

55. At 12 o'clock the hour and minute hands of a clock art 
exactly together ; when will they be together again ? 

Ans. 1 h. 5 m. ST-ft- sec. 

56. If 10 men can perform a piece of work in 2o days, how 
many men will accomplish another piece of work, four umes as 
large, in a fifth pah of the time ? A. 200. 

57. A can do» a pieqe of work in 8 days, and B in 12 ; in 
what time would both finish it by working together ? 

Days. Day. Work. Work. > 

8 : 1 :: 1 : i Vj + iV = A- Then,^^ : 1 : : 1 : 4^ ^. 
12 : 1 :: 1 : -jV ) 

58. What number is that, from which if you take §, the re- 
mainder will be i .? 14-1== \^^ Ans. 

50. What number is that, from which if you take §, the re- 

uiainder will be ^ ? Ans. \. 

60. What number is that, from which if you take i of | of 2^^ 

the remainder will be % ? Ans. ^^ = l-j^^- 

61. What number is that, which, being divided by §, the 

quotient will be f ? A. ^f . 

62. What number is that, which, being multiplied by f-, the 

product will be 3J ? A. 3f f . 

63. What number is that, from which if you take | of itself, 
the remainder will be 12 ^ 

1, or 4, — ^) == ^1 remainder. Inen, th» remainder 12, being; 4 X 12 =s 48 
ttmei greater than the remainder |, the number itself will be 48 times greater 
than 1. j9. 48. 

64. What number is that, to which if you add i of f of itself, 
the sum will be 39 ? 

^ of |. :^ -^j and the nuinlier itself-^ j then, -^^ + |-g. = .}-^ ; if to the 

whojp number ^ of -^ of it lie add 3d, the sum will be •j[-^ ; consequently 39 is 
1.2. of tho number. .dns.'30. 

65'. What number is that, to which If you ^dd ^ of itself^ the 
sum will be 18 ? A. 12. ^ 

66: A owns | of a vessel, B f , C |^, and D the remainder ; 
D's part is $100 : can you tell me how many dollars is each 
man's part, and what part of the vessel D owns ? 

Ans. A's part, $100 ; B*s, $200 ; C\ $400 ; and D's part is i 
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67. There is a beam, -^ of which is in the ground, ^ in the 
water, and the rest, being 2 feet, out of water ', how long is 
the beam ? A. 16 feet. 

68. The third part of an army was killed, the fourth part 
taken prisoners, and 1000 fled ; how many were in this army ? 
how many killed ? how many taken captives ? 

J 4" i =* A>of the whole army ; then, as ^ more makes -ff , 

or the whole army, -j^ = 1000 ; and if f^j be 1000, how much is 

H , or the whole ? Ans. 240,0, the whole army; 800 killed, 600 

captives. 

69. Suppose that there is a mast erected* so that i of its 

length stands in the ground, 12 fbet in the water, and |- of its 

length in the air, or above water ; I demand the whole length. 

Reducing the fractions to the least common denominator, 

> gives T[^g- + If = U ; therefore 12 feet = i^ . ^. 216 feet. 

70. In an orchard of fruit-trees, j^ of them bear apples, | pears, 
ij^ plums, 40 of them peaches, and 10 cherries ; how many trees 

does the orchard contain ? ■j*^- = 50 + l^- -^^^ 600. 

71. A man spent one third of his life in England, one fourth 
in Scotland, and the remainder, which was 20 years, in the 
United Stales ; to what age did he live ? A, 48 years. 

72. The number of scholars in a certain school is as follows : 
I of the pupils study geography, \ grammar, \ arithmetic, and 
10 learn to read; what number is pursuing ' each branch of 
study } A. 30 in geography, 80 in grammar, 120 in arithme 
tic, and 10 learn to read. 

73. The double and the half of a certain number, increased 
by 7i more, make 100 ; what is that number .-* A. 37. 

74. A man, having purchased a drove of cattle, was driving 
them to market, when he was met by a gentleman, who in- 
quired of him where he was goinff with his 100 head of cattle? 
Sir, said he, I have not near 100, out if I had as many more as 
1 now have, \ as many more, and 7 cattle and j^, I should have 
a hundred. How many had lie ? A. 37. 

75. Five eighths of a certain number exceed \ of the same 
number by'36 ; what is that number.? 

j — f = ^g- ; hence 36 is ^j- of the number sought. A, 160. 

70. What number is that, which, being increased by -f, \% 

and i of iteelf, the snm will be 131 .? Ans, 73^. 

The eleven foregoing questions are usually performed by a 
xnile called hosition^ but this method of solving them by frac- 
vona is preferable. 

77. A hare starts i!ip 12 rods before a hunter, and scuds away 
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at the rate of 10 miles aii hour ; now, if the hunter does not 
change his place, how far will the hare get ^om the hunter ui 
45 seconds ? A. 52 rods. 

78. If a dog, by running 16 miles in- one hour, gain on a hare 
6 miles every hour, how &ng will it take him to overtake her, 
provided she has 52 rods the start ? A, 97i| seconds. 

79. A hsure starts 12 rods before a greyhound, but is not per- 
ceiyed by him till she has been up 45 seconds ; she scuds away 
at the rate of 10 miles an hour, and the doff after her at the 
rate of 16 miles an hour ; what space will me dog run before 
he overtakes the hare ? A, 138 rods, 3 yards, 2 feet. 

80. A gentleman has an annuity of ^^2000 per annum ; I wish 
to know how much he may spend daily, that, at the year's end, 
he may lay up 90 guineas, and give 20 cents per day to the poor 
of his own neighborhood? A. $4,128. 

81. What is the interest of $600 for 120 days .?-12. For 2 
days.?-20. For 10 years, 10 mo. and 10 days.?-391. For 5 
years, 5 mo. and 5 days P-19550. For 6 years, 6 nio. and 6 
days .'-23460. For 4 years, 4 mo. and 4 days .'-15640. 

A, Total, $989,7a 

82. What is the present worth of $3000^ due 2^ years hence, 
discounting at 6 per cent, per annum i -A. $2608,6954-. 

83. Suppose A owes B $1000, payable as Allows ; $200 in 4 
mo., $460 in 8 mo., and the rest in 12 mo. ; what is the equated 

lime for paying the wfiole .' A. 8|- months. 

84. How many bricks, 8 inches long^ 4 inches wide, and 2^ 
inches thick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet,lii?h, and the walls to be 1 foot thick ? 

The pupil win perceive that he must deduct the width of thd 
wall, that is, 1 foot, from the length of each side, because the 
inner sides are 1 foot less in length than the outer sides. 

A, 105408 bricks. 

21 
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ALLIGATION. 

f IjXXXII. Alligation is the method of mixing seTeral 
iples of different qualities, so that the compound, or' com- 
position, may be of a mean or middle quality. 

When the quantities and prices of the several things 
cr simples are given, to find the mean price or mixturo 
compounded of them, the process is callea 

ALLIGATION MEDIAL. 

1. A fanner mixed together 3 biiRhoIa of rye, worth 50 centg a buahel, 4 
buahels of com, worth 60 cents a bushel, and 4 bushels of oats, worth 30 centt 
a bwdiol : what is a bushel of this mfxture worth ? 

In this example, it is plain, that^ if the cost of the whole be divided by the 
whole number of bushels, the quotient will bo the price of one buahdl of tb« 
nizture. 

S bushels at $,50 cost $1,00 

4 $,60 . . $2,40 

4 $,90 . . $1,20 

— $4,60 + 10 = 46 cts., Atm, 

10 $4,G0 

Rule. Divide tlie whole cost by the whole number ot 
bushels, &c. ; the quotient will be the mean price or cost ot 
the mixture. 

9. A grocer mixed 10 cwt. of su^ at $10 per cwt., 4 cwt. at $4 per cwt«, 
and 8 cwt. at $7| per cwt. : what is 1 cwt. of this mixture worth ? and what ia 
ft GwL worth .^ i/I. 1 cwt. is worth $8, and 5 cwt. is worth $40. i 

8. A composition was made of 5 lbs. of tea, at $1| per lb., 9 lbs. at $l,i0 per 
!»,, and 17 lbs. at $1| per lb. : what is a pound of it worth ? 

A. $1,546A.+- 

4. If 520 bushels of wheat, at $1,35 per bushel, be mixed with 15 bushela of 
rye, at 65 cents per bushel, what will a bushel of this mixture bo worth ? 

A$l,135^^^ 

5. If 4 lbs., of gold, of 23 carats line, be melted with 2 lbs. 17 carats fine, what 
will be the fineness of this mixture? A. Sil carats. 



ALLIGATION ALTERNATE. 

T LXXXin. The process of finding the proportional 
quantity of each simple, from having the mean price or rat©> 
and the mean prices or rates of the several simples given, is 
called Allijgatwn Alternate ; consequently, it is the reverse 
ef ligation Medial^ and may be proved by it. 



OPERATION. 
Cts. Bushels. 
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1. A farinsr haa oats, worth 25 cents a boshe), which 4te wishes to mix with 
eorn, worth 50 cents per 'bushel, solhat the mixture may be worth 30 cents per 
bushel ; what proportions or quantities of each must he taJce ? 

In this example, it is plain, that, if the price of the com had been 35 cents, 
that is, had it exceeded the price of the mixture, (30 cents,) just as much as k 
fi.]lB short, he must have taken equal quantities of each sort ; but, since the 
difference between the price of the corn and the mixture price is 4 times aa 
Buch as the difference between the price of the oats and the mixture prioe. 
6oBsequently, 4 times as much oats as corn must be taken^ that is, 4 to 1, or 4 
bushels of oats to 1 of corn. But since we determine this propor^on by tlN 
differences, hence these differences will represent the same proportion. 

These are 20 and 5, that is, 20 bushels of oats to 5 of corn, which are the 
mantities or proportions required. In determining these differoAces, it will be 
wnnd convenient to write them down in the following manner : 

It will be recollected, that the difference b^' 
tween 50 and 30 is 20, that is, 20 bushels of oata, 
which must, of course, stand at the right of th« 
25, the price of the oats, or, in other words, op* 
posite the price that is connected or linked with 
the 50; likewise the difference between 25 axmI 
SO = 5, that is, 5 bushels of corn, opposite the 50, fthe price of the corn.) 

The answer, then, is 20 bushels or oats to 5 busaeJs of com, or in that pr<^ 
portion. 

By this mode, of' operation, it will be perceived that there is precisely aa 
much gained by one quantity as there is lost by another, and^ therefore, tha 
fain or loss on the whole is equal. 

The same will be true of any two ingredients mixed together in the same 
way. In like roannei- the proportional quantities cf any number of simples may 
be determined : for, if a less be linked with a greater than the mean price, thera 
will be an equal balance of loss and gain between every two, consequently as 
equal balance on the whole. 

It is obvious, that this principle of operation will allow a great variety of 
aoBwers ; for, having found one answer, we may find as many more as we 
please, by only multiplying or dividing each of the quantities found by 2, or 3, 
or 1, See. : for, jf 2 quantities of 2 simples make a balance of loss and gain, aa H 
respects tne mean price, so will also the double or treble, the i, or | part, ot 
any other ratio of these quantities, and so on to any extent whatever. 

Proof. We will now ascertain the correctness of the foregoing operation bj 
die last rule, thus : 

20 bushels of oats, at 25 cents per bushel, = $5,00 
5 com, at50 . = $2,50 

i 25)7,50(30 

75 
Arts. 30 cents, the price of the mixture. — — 

\ 

Hence we derive the following 

RULE. 

Reduce the several prices to the same denomination. 

Connect, by a line, esch price that is less than the 
mean rate, with one or mere that is greater, and each prioe 
greater than the mean rate* with one or more that is less. 

Place the difference between the mean rate and that 
of each of the simple^ opposite the price with which they 
are connected. 



\ 
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Thexii if only one difference stands a^raiiist any pricey 
it expresses the quantity of that price ; but if there be sev- 
eralf their sum will express the quantity. 

9. A nMrehant hai >evenl lorti of tea, some at 10 > , •emu at 11 ■., Mme at 
n I*! and foma at 94 1. per lb. j what proportions of %aoh must be taken fie 
bmJm a eompoiition worui IS >. per lb. ? 

OPERATION* 

Ib«. 

—1 =1U 
— 1+2=3 n"*- 

—2 =2j 

3. How much wine, at 5 s. per gaUon, and 3 s. per gallon, must be mixed 
together, that tlie compound may be worth 4 s^per gallon? 

A. An equal quantity of each sort. 

4. How much com, at 48 cents, 60 cents, 67 cente, ana 78 cents, per bushel, 
taiust be mixed together, tliat the compound may b« worth 64 cents per bushel? 
A, 14 bushels at 4Si cents, 3 bushels at 60 cents, 4 bushels at 67 cents, and SB 
bushels at 78 cents. 

5. A grocer would mix different quantities of bdgar ; viz. one at 520, one at - 
93, and one at 26 cents per lb. ; what quantity &r each sort must be taken tn 
■lake a mixture worth {£2 cents per lb. : 

Jl. 5 at 20«ents, C a:^ 23 cents, and 2 at 26 cents. 

6. A jeweller wishes to procure gold of 20 carats fine, from gold of 16, 19, 21, 
■nd 24 carats fine ; what quantity of each must he take r 

A. 4 at 1«, 1 at 19, 1 at 21, and 4at 24. 
We have seen that we can take 3 times, 4 times,^ }, |, or anv proportion of 
•adi quantity, to form a mixture. Hence, when the quantity oi one simple is 

E'ven, to find the proportional quantities of any compounid whatever, aflcr 
iving found the proportional quantities by the last rule, wc have the following 

RULE. 

As the FROFORTioNAL QnA.iTiTT of that price i^hose 
quantity is given : is to each profortionajl quantiti 
: : so is the given quAi^TiTT : to tlie quANXiTiES or pro- 
portions of the compound required. 

7. A grocer wishes to mix 1 gallos* of brandy, worth 15 s. per gallon, with 
ram worth 8 s., so tliat the mixture may be worth 10 s. per gallon ; how much 
rum must be taken ? ^ ^ 

By the last rule, the differences are 5 to 2 ; that is, the proportions are 3 of 
brandy to 5 of rum : hence he mue^ take 2^ i^llons of rum for every gallon of 
brandy. Jl. 2^f^\\ona. 

8. A person wishes to mix 10 bushels of wheat, at 70 cents per bushel, with 
rye at 48 cents, com at 36 cents, and barley at 30 cents per bushel, so that a 
bushel of this mixture may be worth 38 cents j what quantity of each most be 
taken ? 

We find by the last rule, tha^ the proport 'ons are 6, 2, IQ, and 32. 
Then, as 8: & :: 10 : 2& bishelsof rye. ) 

8 : 10 :: 10 : 12{ b shels of corn. >Ans. 
8 : 3a; :: 10 : 40 bushels of barley. ) 

9. How much water mus^ be mixed with lUO gallons of rum, worth 90 eenti 
per gallon, to reduce it to 75 cents per gallon ? Ji, 20 gallons. 

10. A erocer mixes teas at $];!J0, $1. and 60 cents, with 20 lbs. .at 40 eenta 

Kr lb. I how much of each sort must he take to make the compoiitioa worik 
eentt per ]b. .' Jt. 90 at $1,90, 10 at $1, and 10 at 60 cents. 
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11. A ^e«r has eumnts at 4 cents. 6 cents, 9 cents, and 11 cents per Di. ; 
and he wishes to make a mixture ef 3«) lbs., worth 8 cents per lb. : how many 
•urrants of each kind must he take? — In this example, -we can fin^ Uie propor- 
tional quantities by linking, as before ; then it is plain that their sum wili be 
in the same proportion toanypartof their sum, as the whole compound is to 
any part of the compound, which exactly accords with the principle of 
PoUowship. 

Hence we have the following 

RULE. 

As the sum of the profortional quANTiTiES found bj 
linking, as before : is to each proportional quantitt 
: : 60 is the wHole quANTiTr or compound required : tD 
the REQUIRED quANTiTT of each. 

We will now apply this rule m performing the last question. 

f 10 : 3 : : 240 : f21b8., at 4 cts.") 
10 : 1 : : 240 : 24 lbs., at 6 cts. I ^ 
10 : 2 : : 240 : 48 lbs., at 9 cts. f C 

^10 : 4 : : 240 : 96 lbs., at 11 cts. J 




_^ Then,. 



10 

VL A grocer, having sugars at 8 cents, 13 bents, and 16 cents per fraand, 
wishes to make a composition of 1^ lbs., worth 13 cents per pound, without 
gain or loss ; what quantity of each must be taken ? 

J9. 30 lbs. at 8, 30 lbs. at IS, and 60 lbs. at 16. 

13. How much water, at per gallon, must be mixed with wine, at 80 cents 
per gallon, so as to filb a vessel or 90 gallons, which may be offered at 50 cents 

per gallon ? Ji. 56^ gallons of wine, and 33^ gallons of water. 

14. How much g[old, of 15, 17, 18, and 2Q carats fine, must be mixed togethes, 
to form a composition of 40 ounces of 20 carats fine ? 

^. 5 oz. of 15, of 17, of 18, and 25 oz. of S9. 



INVOLUTION. 

IT liXXXIT. Q. How much does 2, multiplied mto itself, or bjrt^ 
ake.' 

Q. How much does 2, multiplied into lUelf, or by 2, and that product hf SI, 
snake ? 

Q. When a number is multiplied into itself once or more, in this masner* 
what is the process called ? 

^, Involutmi, or the Raising of Powers, 

Q. What is the number, before it is multiplied into itself, called? 

ji. The first power, or root 

Q. What are the several products called? 

•3. Powers. 

Q. In multiplying 6 by 6, that is, 6 into itself, making 36, we use 6 t«iot| 
what, then, is 36 called ? 

•rf. The second power, or square of 6. 

Q. What is the second power, or square of 8? 10? ISf 

A. 64. 100. 144. * 

21* 
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0. In multiplying 3 hj 3, maUiig 9, and the 9 alf o by 3, making 97, we oie 
the 3 tluve tiraei j what, then, ii the Si7 called? 

A. The third power, or cube of 3. 

Q. What ii the thini power of 2 ? 3 ? 4 ? 

A. a 27. 64. 

Q. What i« the figure, or number, called, which denotes the power, at 3d 
power, 3d power, &c. ? 

A, The index, or exponent. 

^. When it is re<}uired, for initance, to find the third power of 3, what ie 
the index, and what is the power ? 

A. 3 is the index, 37 the power. 

Q. This index is sometimes written over the number to be multiplied, thoat 
^ ; what, then, is the power denoted by 2* ? 

w€. 2x2X2X2 = 16. 

Q. When a figure has a small one at the right of it, thus, 6^, what does it 
mean? 

A. The 5th power of 6, or that 6 must be raised to the 
5th power. 

1. How much is 15^, or the square of 12? wf . 144. 
S. How much is 4*, or the square of 4? Jt. 16. 

3. How much is 10*, or the square of 10 ? j9. 100. 

4. How much is 4^, or the cube of 4 ? jS, 64. 

5. How much is 1^, or the 4th power of 1 ? ^. 1. 

^ What is the hiquadrate, or 4th power, of 3 ? A. 81. 

7. What is the square of ^ ? -J? A, j^, ^, 

8. What is the cube of j-? -J? ^? A ■}>. j^, •^, 

9. What is the square of ,5? 1,2? wf. ^. 1,44. 

10. Involve 2 to the 2d power ; 2 to the 3a power. jS, 4, 8. 

n. Involve ^ to the 2d power 3 -^ to the Sd power. JS. Jk . y^v. 
12. Involve ^ to the 2d power. jS, ^ = ^. 
. 13. Involve ^ to the 2d power. A. ^. 
14. What is J , or the square of ^ ? wf . ^ 
1& TVlibtisthevaluoof^;^? •^^ ^- ' 

16. What is the value of ^ ? A. -^^ 

Exercises for the Slate. 

1. What is the square of 900 ? A, 810000. 

2. What is tlie cube of 211 ? A. 9393931. "* 
'X Wliat is the biquadrate, or 4th power, of 80 ? A, 40960000. 

4. What is the sursolid, or the 5th power, of 7? A, 16807. 

5. Involve f^, f, ^, eatih to the 3d power. A. |^, ^, 

6. Wliat is the square of 5i? A. 30^. 

7. What is the square of 16j^ ? A, 272^. 

8. What is the value of 8^? j1. 32768. 

9. What is the value of 19*? A. 10000. 
10. What is the value of 6« ? A, 1296. 

Jl. Wh^ iM the cube of 25? A, ISG8&. 
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EVOLUTION. 

f IjXXXV* Q. What number, multiplied into itself, will make 10 f 
Hmt iBy what ia the lint povrer m root of the square number 16 f 

JL 4. 

Q. VlTiy? ^ 

Ji, Because 4 K 4= 16. 

Q. What number multiplied inib itself three times, will make 27 f that i», 
what is the 1st power or root of the cubic number S7 ? 

A. a 

Q. Why? 

Ji. Because 3x3x3 =27. 

Q. What, then, is the method of findin^^ the first powers or roots of 2d, 3d, 
&c., powers called ? 

J}. Evoluium, or the ^Elxtraction of Roots, 

Q. In Involution we were required, with the first power or root being given, 
to find higher powers, as 2d^ 3d, A&c, powers j but now it seems, that, with the 
2d, 3d, &c., powers bein« given, we are required to find tlie Ist powei or root 
again ; how, thee, does Evolution differ from Involution ? 

A. It is exactly the opposite of Involution. 

Q. How, then, may Evolution be defined ? 

ji. It is the method of finding the root of ai.y number. 

1. What is the square root of 144? j1. 12. 
Q. Why? 

A. Because 12 X 12 = 144. 

S. What is the cube root of 27 ? A. 3. 
Q. Why ? 

A. Because 3 X 3 X 3 = 27. 

S. What is the biquadrato root of 81 ? Ji» 3. 
Q. Why? 

A. Because 3 X 3 X 3 X 3=81. 

yPt have seen, that any number may be raised 'to a perfect power by Invo- 
lution ; but there are many numbers of which precise roots cannot be obtained ; 
as, for instance, the square root of 3 cannot be exactly determined, there being 
no number, which, by being multiplied into itself, will make 3. By the aid of 
decimals, however, we can come nearer and nearer, that is, approximate 
towards the root, to any assigned degree of exactness. Thosis numbers, whose 
roots cannot exactly be determined, are called Sunn Roots, and those, whoa* 
roots can exactly be determined, are called Ratiokal Roots. 

To show that the square root of « number is to be extracted, we prefix this 
character, «/. Otlier roots are denoted by the same character with the index 
of the required root placbd before it. Thus, ^ 9 siffnifies that the square root 
of 9 is to be extracted ; 9)«/27 signifies that the cube root«of 27 is to be ex- 
tracted ; 4^ 64 = the 4th root of 64. 

When we w^ish to express the power of several numbers that are connected 
together by these signs, -f* > — i ^c, a vinculum or parenthesis is used, drawn 
from the top of Uie sign of the root, and extending to all the parts of it ; thus 

'tne cube root of 30 — 3 is expressed thus, '<v^30 — 3, &c. 
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EXTRACTION OF THIS SaUARE ROOT. 

T liXXXYI. Q. We have seen (IT LXXXV.) ^lU the root «r inr 
■anber is iu 1st power ; alio that a f qnare ii the SU power : what, tlien, is m 
be dene, in order to find the Ut power j that ii, to extract the square root of 
•nj number ? 

A. It is only to find that number, which, being multiplied 
into itself, will produce the given number. * 

Q. We have leeu (IT LXSIX.) that the procete of finding the contenta of t 
square consists in multiplying the length or one side into itself; when, thea^ 
the contents of a square are given, how can we find the length of eactf siae ? or, 
to illustrate it by an example, If the contents of a square figure be 9 feet, what 
must be the length of each side ? 

A. 3 feet 

Q. Why ? 

A. Because 3 feet X 3 feet zz- 9 square feet 

Q. What, then, is the difference in contents between a square figure wheea 
•tdes are each 9ifeet in length, and one which contains only 9 square feet } 

^.9x9 = 81 — 9 = 72. 

Q. What is the difference in contents between a square figure containinf 3 
square foot, and one whose sides are each 3 feet in length ? 

A, 6 square feet 

Q. What is the square root of 144? or what is the length of each side of a 
figure, which contains 144 square feet ? 

A, 12 square feet 

Q. Why? ^ 

A, Because 12 X 12=144. 

Q. How, then, may we know if the root or answer be right ? 

A. By multiplying the root into itself; if it produces tl 
given number, it is right 

Q. If a square garden contains 16 square rods, how many rods does it mei 
are on each side ? and why f 

A. 4 rods. Because 4 rods X 4 rods := 16 squaie toda 

1. What is the square root of 64 ? and why ? 

2. What is the square root of 100 ? and why i 

3. What is the square root of 49 ? and why ? 

4. Extract the square root of 144. 

5. Extract the square .root of 36. . 

6. What is the square root of 3600 ? 

7. Wliat is the square root of ,25 ? A. ,5. 

8. What is the sqtiare root of 1,44 ? A. 1,2. 

9. What is the value of ^25 ? or, what is the square root of fi& / 

10. What is the value of ^ ,4 ? A, ,2. 

11. What is the square root of 4-? A, ^. 
1*. What is the value of V ^ ? '^' f • 

13. What is the square root of 4- of -1- ? A, •^. 

14. What is the square root of fi|- ? V ^ «= v ^ :« ^ s 2j-> .Aifb 

16. What is the value of v f of | ? ^. f . ' ' 

16. What is the square root of 30^ ? 

17. Wliat is tho diffurence betHcen the square root of 4 and the square of^i 
«r, which ia the same tiring, what is the diSeteu^M VMXYr««a •/ 4*xiA4? ? 
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18. What far th« difTerenee between V 9 and 9^ ? > 

19. What is the difference between V 16 and V 9 ? 

50. ^at is the difTerenee between ^^ and -^^ ? A, 0. 

51. There is a square room, which is calculated to accommodate 100 seboi> 
l^gs: bow man/ can sit on one side f 

S3. If 400 bovs, haviag collected toeethor to ])erform some military evoh^ 
tlons, should wish to march through Uie town in a solid phalanx, or square 
bp^, of how many must the firFt rank consist ? 

S3. A general has 400 men ', how many must he place in rank and file to form 
tfkem into a square ? 

34. A certam square pavement contains 1600 square stones, all of the same 
size ; I demand how many are contained in one of its sides ? j1. 40. 

85. A man is desirous of making his kitchen garden, containing S|^ acres, or 
lOO rods, a complete square ; whut will b^ie length of one side ? 

%. A square lut of land is to contain 23^ acres, or 3600 rods of ground ; but, 
'^ the sake of fruit, there is to be a smaller square within the larger, which a 
o contain SSS-rods : what is the length of each side of both squares ? 

jS. 60 rods the outer, 15 rods the inner 

Exercises for ihe Slate, 

I. If a square field contains 6400 square rods, how many rods in length does 
It measure on each side ? .4. 80 rods. 

S. How many trees in each row of a square orchard, which contains SOOO 
trtea? Jt. 50 trees. 

3. A general has a brigade consisting of 10 regiments, each regiment of 10 
companies, and each company of 100 men : how many must be placed in rank 
and file, to form them in a complete square ? A, 100 men. 

4. What is the square root of 2500? A. 50. 

5. What is the 1st power of 1000000* ? A, 1000. 
& What is the value of V 360000 ? A, 600. 

7. What is the difference between the square root of 36 and the square df 
96? A. 1290. 

8. What is the difference between ^^ 4900 and 4900* ? A, 24009930. 

9. What is the difference between ^81 and 81* ? A. 6552. 

10. What is the difference between V-i^ usd -J^* ? 

-'ife = |. ■"-' ^* = Tils "^•»' f - Tifir = ^^sVV = «f . -*- 

11. What is the difference between a/-^ and -]^v*? A, 44-4-. 
33. What is the amount of V 4 and V 9 ? A, 5. 

11. VV'hat is the sum of v' 4 and 5)* ? A. 83. 

14. Wliat is the amount of V 304 and V 272^ ? A 22. 

15. What is the length of one side of a square garden, which contains ISM 
•quare rods ? in other words, what is the square root of 1296 ? 

In this example, we have a little difficulty in a^rtaining the root. Thie, 
perhaps, may bo obviated by examining the ngureon the following page, (whieh 
IS in the form of the garden, and supposed to contain 1296 squaro rods,) and 
carefully noting down the operation as we proceed. 

OPERATIONS. ^ In thb example, we know that 

IbL 2d. theroot,ortheIengUiofonende 

Square Rods. Square Rods. of the garden, must be g^ter 

30) 1296 ( 39 3) 1^( 36 ^"» 30, for 3tf* = 900, and len 

900 9 thfn40,f}Vr4^ = 1600,whiehte 

— — . — — greater than 1296; therefore, wa 

•0-f 6 = 66)396(6 ^ 66)390 take 30, the less, and, for oonv» 

396 39(t meae«*mkA.^T\v«vV^^.V>iK^■Aw 

a ^n»tfL^'a<«I^^^BBlO»''^^ 
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form of a (^nQtient in diriaion ; 
4 (See Operation 1st.) ; then, aub 
tractiug the SQoaure of 30, = 900 
. so. rods,from 1296 sq. ro#, leavea 
•9 396 sq. rods. 

S The pupil \nll bear in mind, 
*^ that the Fio. on the left is in the 
form of the garden, and contains 
the same number of square roda, 
viz. 1296. This figure is divided 
into parts, called A, B, C, and D. 

fit will bo perceived, that Ihe 900 
h, square rods, which we deducted, 
S aro found by multiplying the 
length of Aj being 30 rods, by the 
breadth, being also 30 rods, that 

is,30« = 900.. 

To obtain the square rods la 
B, C, and D, the remaining parts 
or the figure, we may multiplv 
file Isngth of each by the brcadtb 
of each, thus; 30x6 = 18(), 



or. 



ff X 6 = 36, and 30 X 6 = 180 ; then ISO -f- 36 + 180 = 396 square rods . , 
add the len^h of B, that is, 30, to the length of D, which is also 30, making 
60 ; or, which is the same thin'* we may double 30, making 60; to this add tlia 
length of C, 6 rods, and tne sum' is 66. Now, to obtain the squuso rods in the 
wiiole length of B, C, and D, we multiply their length, 6 rods, by the breadth 
of each oide, thus, 66 X 6 =: 398 square rod?, the sam^ as before. 

We dOvthe same in the operation ; that is, we first double 30 in the quo- 
tient, and add the 6 rods to the sum, making 66 for a divisor ; next, multiply 
66, ^he divisor, by 6 rods, the width, making 396 ; then, taking 396 from 396 
leaves 0. 

The pupil will perceive, the only difference between the Iqt and 2d opera- 
tion (which sec) is, that in tiie 2d we neglect writing the ciphers at the right 
of the numbers, and use only the siguificant figures. Thus, for 30 + 6, we 
write 3 (^tens) and 6 (units), which, joined together, make 36 ; for 900, mni 
write 9 f hundreds). Thia is obvious from the fact, that the 9 retains i^s 
place under the 2 (hundreds). Instead of 60 -)- 6, we write 66. Omitting the 
ciphers in this manner cannot reasonably make any difference, and, in fact, it 
does not, for the result is the same in both. 

By neglecting the ciphers, we may, perhaps, be at a loss, sometimes, to do- 
tarmine where we must place the square number. In the last example, w« 
knew where the square of the root 3 (tens) =: 9 (hundreds) should be placed, 
for the ciphers, at the right, indicate it ; but had these ciphers been dropped, 
we should, doubtless, have hesitated in assigning the 9 its proper place. This 
difficulty will be obviated by observing what follows. 

The square of any number never contains but twice as many, or at least bot 
one figure less than twice as many, figures as are in the root, 'i'bus, th« 
square of the root 30 is 900 ; now, in 900 there are but three figures, and in 30i, 
two figures ; tha^ is, the square of 30 contains but one figure mere than 30. W« 
will take 99, whese square is »601, in which there, are four figures, and in its 
root, 99, but two ; that is, there are exactly twice as many figures in the square 
flSOl as are in its root, 99. Thu will be equally true (^ any numbers whatevsv. 

Hence, to know where to place the several square numbers, we may point 

off the figures in the given number into periods of two figures each, conuneneinc 

witltthe units, and proceeding towards the left. And. since the value of beta 

whole numbers and decimals is determined by their oistance from the onits* 

vilace, consequently, when there are decimals in the given number, we naj 

Mgin at the units' place, and point off the f^res towards the right, in tha laow 

Muuiner as we point off whole numbers towards the left. 

By each of the preceding operations, tVien. vie ^nd ihat the root of 1S06 li 

98^ or, in oth»t wofdi, the length of oacV vAa «S ^ fu^ikia^\«A». 
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PROOF. This work may now be proved by uldiAg together all the f quam 
codj contained in the f everaJ parts of the figure, thus : — 

A eontaina 30 X 90 =r: 900 aqaare rods. 

B . ... 30 X 6= 180 Or, by lovolation, 

C. ..6x6=36 36x36 = 1296, J9tu., as befora 

D. . 90 X 6 = 180 . . 

1S2^ ■qnare rods. 
From these iHustrations we dmive the following 
RULE. 

Point off the given Humber into periods of two figures 
each, by putting a dot over the units, another over the hun- 
dreds, and so on ; and, if there 'are decimals, point them 
in the i^ame manner, ^om units towards the right hancl 
These dots show the number of figures of which tlie root 
will consist. 

Find the greatest square number in the left-hand period, 
and write its root as a quotient in division ; subtract the. 
square number from the left-hand period, and to the 
remainder bring down the next right-hand period for a 
dividend. * * 

Double the root (quotient figure) already found, and place 
it at tlie left of the dividend for a divisor. 

Write such a figure at the right hand of tlie divisor, also 
the same figure m the root, as, when multiplied into the 
divisor thus mcreased, tlie product shall be equal to, or next 
less than the dividend. This c^otient figure will be the 
second figure in the root 

JVoCe.— The figure tast described, at the right of the divisor, in the second 
operation, is the 6 rods, the width, which wo add to 60, making 66 ; or. oml^ 
ting the in 60, and annexing 6, then mnltiplying 66 by 6, we wrote the 6 i« 
the quotient, at the right of 3, making 36. 

Multiply the whole increased divisor bj the last quotient 
figure, and write £he product under the dividend. 

Subtract tins .product from the dividend, and to the. 
remainder bring down the next period, for a new dividend. 

Double tlie quotient figures, that is, the root already 
Ibund, and continue the operation as before, till all thie 
periods are brought down. 
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More Exercises for the Slait. 

26. VVha( is the iquaro root of 65536 ? 

OPERATION. PEOOF. 

9)6553^(S56,./fM. S56 

4 fiSO 



45)955 
SS5 


1536 
1980 
519 


506)3036 
3f)36 




65536 


17. What is the square root of 6480^ f 

OPERATION. 

8)648d^(80^w9iu. 
64 


PROOl 

80,5 
80,5 


1605)80.95 
80,25 


4095 
6440 


0000 


6480,25 



18. What i? the square root of 470596.' ^. 686. 

19. What is the squase root of 1048576? Jt. 1094. 
90. What is the square root or2l257(>4? j1. 1458. 
SI. What is the square root of 67184f>4? A. 9589; 
99. What is the square root of 93059904 ? jS. 4809. 
93. What is the square root of 4994967996? Jl. 65536. 
34. What is the square foot of 40? 

En this example, we have a remainder, after obtaining one figure in th« root 
In such cases, we ma^ continue the operation to decimals, by annexing iw* 
etpbers for a new period, and thus continue the operation to any assignable 
decree of exactness. But since the last figure, in every dividend thus formed^ 
whI alwaj^s be a cipher, and as there is no figure under 10 whose square num^ 
her ends in a cipher, there will, of couFse, be a remainder ; consequently, the 
fnipil need not expect, hhould he continue the operation to any extent, ever to 
obtain an exact root. Thi?, however, is by no means necessary ; for annejdng 
only one or two periods of ciphers 'wi!l obtain a root sufficiently eaaet far 
ainiost any purpeae. ^. 6,3945 4-. 

95. What is tlie square root of .iO ? jf . 5,4779. 

96. What is the square root of -^^ ? A^ -JL = £■. 

Or, we may reduce the given fraction to its lowest teraif bofbra tbe root li 
fstraeted. 

Thus, a/-]^^ = -^ 4 ■= Ji •^"••» •■ befiwe. 

97. What is the square root of ^^j^ ? ^. ^. 
88. What is the squwe root of ^^ ? Ji. ^. 

W. What is the square root ofi aif ^21 ^ '^* T^T* 
' IT the fraction be a sard, the easiest method of moceec&ig wiQ be tii 
It te a decimal first, and extract its root aflerwaroa. 

30. What is the sqtnre root of j^ ? Jl. ,9138 4 
M What is tke square root of -^f 4. ,9674 4 
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33 What ir^^''^^^^ ''^^^^^i^ 

In'this ex^^^> ^^ ^^^^ ^° ^"^ ^ redace the mixed number to ao iminroper 
(hiction >^o extracting its root, after which it may be converted into a 
mixed *^ber again. A. aOj^. 

3A What is the square root of OlS^^g- ? •^^ 30^. 

^, A general has an army of 56S25 men ; how many must he place in ra»k 
and file, to form them into a square ? >^/5635 == 75, Jtna, 

96. A square pavement contains 24336 square stones of equal size ; how 
many are contained in one of its sides ? A. 156. 

77. In a circle, whose area,Vr superficial contents, is 4096 feet, I demand 
what will be the length of one side of a square containing the same number of 
fiE^et? A. 64 feet. 

38. A gentleman has two vfiuable building spots, one containing 40 square 
rods, and the other 60, for which his neighbor offers him a square field, con- 
tainmg 4 times as many square rods as the building spots ; how many rods in 

Isiigth must each side of this field measure ? ^40 -f- 60 X 4 = 20^ Am. 

5. How many trees in each row of a square orchard, containing 1440i 
trees? A, 120 trees. 

40. A certain square garden spot measures 4 ro^s on each side ; what wiH 
be the length of one side of a garden containing 4 times as many square rods ? 

A. 8 rods. 

41. If one side of a s(}ui^ piece of land measure 5 rods,, what will the sids 
«f one measure, which is tour times as large ? 16 times as large ?. 36 times as 
large? A. 10. 20. 30. « 

6. A man is desirous of forming a tract of land, containing 140 acres, 9 
foods i^nd 20 rods, into a square ; what will be the length of each side ? 

A. 150 rods. 
43. The distance from Providence to Norwich, Conn., is computed to be 45 
niles ; now, allowing the road to be 4 rods wide, what will be the length of 
Mle side of a square lot of land, the square rods of which shall be eqiyd to th* 
•quaro ruos contained iasaid road ? A. 240 rods. 
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![ IiXXXVII. Q. Involution, riT LXXXIV.,) you doubtless recol- 
lect, is the raising of powers ; caa you tel) me what is the 3d power of 3, ant 
what the power is called ? 

£l. 27, called a ctt&e. 

Q. Evolution (IT LXXXVII.) was defined to be the extraetinv the Ist poimr 
■r roots of higher powers ; can you tell me, then, what is the cube root of 97r 

A. 3. 

Q. Why? 

JL Because 3 X 3 X 3, or, expressed thus, S'lziST. 

Q. What, then, is it to extract the cube root of any number? 

A, It is only to find that number, which, being multiplM 
into itself three times, will produce the given number. 

Q. We have seen, (V LXXX.,) :bat, to find the contents of solid bodlea, 
such as wood, for instance, we m&'*iplj the length, breadth and depth 1^ 
gother. These dimensions are called cuNc, because, by being thus muitiplM, 
tiiey do in fact contain so many solid feet, J'^ches, &c., as are expressed by tlvir 
protiuct: but what do you suppose the 8ha^>e of a solid bod^ is, whiah i» •■ 
•met cuDe ? 

23 
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A» It must have six equal sides, and each ^j^g mo&X. be 
an exact square. Stt Hock A, wlMh occo^fj^jj^ ^ 
vork. 

Q. Now, since the lengt^, breadth and thickness of any regular «,^ ^^ 
Asaetly aJike, as, for instanoo, a cubical block^ which contains S7 cubtvd^t 
,oan 70U inform me what is the length of one side of this block, and whatt^ 
tength may be called ? 

wS. Each side is 3 Teet, and may be called the cube root 
of27. 

Q. Why? Ji. Because sP = S7. 

Q. What is the length of each side of a cabieal block containing 64 eoMe 
kichos? jS, 4 inches. 

Q. Why ? j1. Because 4x4x4, or4's64 cubic inches. 
Q. What is the cube root of M, then i Jt, 4. 

Q. Why ? A. Because 4^ =: 64. 

Q. What is the length of each side of a cubical block oontaining 1000 cubic 
fiiet? Ji, 10. 

Q. Why ? JS, Because 10? = 1000. 

1. In a square box which will contain 1000 marbles, how many will it taibi 
to reach across the bottom of the box, in a straight row? A, 10. 
S. What is the difference between the cube root of 27 and the cube of 3 ? 

A. 94. 

3. What is the difference between i^Bnndfl?! A,6, 

4. What is the difference between 3^ 1 and 1^ ? Jl, 0. 

5. What is the difference between the cube root of 37 and the square fOol 
«f9? Jl. 0. 

6. What is the difference between 3^8 and V4? jf 0. '^ 

Operatum by Slate lUiutraUd. 

7. A man, having a cubical block containing 13834 cubic feet, wishes to know 
tho leneth of each side, without measuring it j what is the length of each sldt 
of said block? 

Should wo attempt to illustrate the reason of the rule for extracting the cube 
root, by exhibiting tho picture of the cube and its various parts on paper, it 
would tend rather to confuse than illustrate the subject. The best metliod of 
doing it is, by makine several small blocks, which may bo sup^sed to cootais 
a certain^roportional number of feet, inches, &.C., correspondmg with the op- 
oration of the rule. They may be made in a few minutes, from a small stnp 
of a pine board, with a common penknife, at the longest, in loss time than the 
teacher can make the pupil comprehend the reason, from merely seeing the 
picture on paper. In demonstrating the rule in this way, it will be an amusing 
and instructive exercise, to both teacher and pupil, and may be comprebendeo 
by any pupil, however young, who is so fortunate as to have progressed as fiur 
as this rule. It will give him dutinct ideas respecting the different dimensions 
of square and cubic measures, and indelibly fix on his mind the reason of the 
rule, consequently the rule itself. But. for the convenience of teachers, blocks, 
Rlustrative of the operation of the ioregoing example, will accompany this 
work. 

. The following are the supposed proportional dimensiohs of the several blocki 
used in the demonstration of the above example, which, when put together, 
9Mffbt to make an exact cube, containing 13824 cubic foot : 

One block. 20 feet long, 20 feet wide, and SO feet thick : this we will call A. 
Three small blocks, each 20 feet long, 20 feet wide, and 4 feet thick j each of 
lliese we will call B. 

Three smaller blocks, each 90 feet long, 4 feet wide, and 4 feet thick ; 
we will call C. 
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One b!ock, and the imallest, 4 feet long:, 4 feet wide, and 4 feet thick ; thn 
«• will call 1>. 
Wa are now prepared to mlve the preceding example. 
In this ozample^you recollect, we were to find the length of one side ef the 
*--, cootainiii^ 138Q4 eobio feet. 



OPERATION let. 

ft. 33824(90, root. 
8000 



SG'=^ 



fl X > X 300 =: dlTfsor, ISOO )5884( 4 

quot.4 



4800 

XaOX4x4 = 960 

4X4X4 = 64 



Or, 



5834 deducted. 
0000 



llie same operation, by neglecting the ciphers, 
mo/ be performed thus : 

OPERATION Qd. 



13834* ( 20 + 4, or 24, \ ^^o'> 
8 (Ang. 



9 X 2 X 300 = ISOO ) 5824, dividend. 




In this example, >T0 know 
tliat one side cannot be 30 feet, 

ft>r 30^ =27000 solid feet, being 
more than 13824, the girea 
vua'f therefore, we will tak« 
20 for the length of one side of 
the cube. 

Then, 20 X 20 X 20 = 8000 
solid feet, which we must^f 
course, deduct from 13cQ4, 
leaving 5824. (See Operation 
1st.) These 8000 solid feet, 
tlie pupil will perceive, are the 
solid contents of the cubical 
block marked A. Tliis cor- 
responds with the operations 
for we write SO feet, the lengtli 
of the cube A, at tiio right of 
13824, in the form of a quo- 
cient ; and its sqnare, 8000, 
under 13824 ', from which sub- 
trading 8000, leaves 5824, as 
before. 

As we have 5^4 cubic feet 
remaining, we find the sides of 
the cubc'A are not so longai 
tliey ought to be ; consequently 
we must enlarge A; but in 
doing this, wo must enlarge 
the three 8id«}9 of A, in order 
that' we may ptoacrve the 
eableal form of the block. We will now place the three blocks, each of which 
Is marked B, on the throe sides of A. Each of these blocks, in order to fit, 
must be as long and as wide as A j and, ^y examining them, vou will see that 
this is the case ; that is, 20 feet long and 20 &et wide ; then 20 X 20 = 400, 
the sqnare contents in one R ; and 3 X 400 = 1200, square contents in 3 Bs; 
then it is plain, that 58Q4 soiid contents, divided by 1200, the square contents, 
will give the thickness or each hlocit. But an* easier method is, to nquare the 
SL(tens,) in the root 20, making 4, and multiply the product, 4, by 300, makinf 
iSOOj a divisor, the same ns before. 

We do the safiie in the operation (which see) ; that is, we multiply tbe 
■qvare of the quotient figure, 2, by 300, thus, 2 X 2 = 4 X 300 = 1200 ; then 
the divisor, 1200 (the square contents) is contained in 5824 (soliii contents) 4 ^ 
times; that is, 4 feet is the thickness of each block marked 11. This quotient 
figure, 4, we place at the riglitof 5t^, and then, 1200 square feet X^ to^t, tbe 
tiaiekness, = 4800 s<ihd feet. ^ 

if we now examine the block, thus increased bv the addition of tho 3 Bfl^ 
we shall see that there are yet three corners not filled up : these are repre- 
aentcd by the three Clocks, each marked C, and each of which, you will be*- 
coive, is as long as either of the Rs, that is, 20 feet, being tho length of A, ' 
which is the 20~in the qucticnt. Their thickness and breuinh are tiMt same M 
the thickness of tho Rs, which we found, by dividing, to be 4. foot, the Inst (ja9> 
lient figure. Now, to get tho soiid contents of each of those Cs, wo nmltipl]f 
their thickness (4 feet) by their broad! "i (4 ibetj, r= 16 square feet ; that is, the 
■qnaie of tho last quotient figure, 4, = M\ U\qs« \^ w^uun o&tiN«cw\» \ssnN.>» 



5824, subtrahend. 



0000 
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multiplied by the leugflh of each, (20 feet,) or, u there &re 3, by 3 X 90 = 60, 
or, which ii easier in practice, we may multiply tlie S (tons), in the root, 90, 

by 30, making 60, and this product by 4* =: 16, the square contents = 960 solid 
feet. 

We do the same in the operation, by multiplying the S in SO by 30 = 60 X 4 
X 4 s= 960 solid foot, as before ; this 960 we write under the 4800, for we must 
add the several products together by and by, to know if our cube M'ill contain 
all the rec^uired feet. 

By turning over the blo(ik, with all the additions of the blocks marked B and 
C, which are now made to A, we shall spy a little square space, which pro- 
Tents the figure from becoming a complete cube. The little block for this 
corner is marked D. which the pupil v dl find, by fitting it in, to exactly fill up 
this space. This olock D is exactly square, and its length, breadth, and tliick- 
neaa are alike, and, of course, equal to the thickness and width of the Cs, that 
is, 4 foet, the last quotient figure ; hence, 4(1. X4fl. X4ft,s=64 solid feet in 
Uie block D •, or, in other words, the cube of 4, (the quotient figure,) which is 
the same as 4"^ = 64j as in the operation. We now write the 64 under the 
960, that this may be reckoned in with the other additions. 

We next proceed to add the solid contents of the Bs, Cs, and D together, 
thus, 4500 -f- 950 -|- 64 = 5824, precisely the number of solid feet which we 
had remainmg afler we deducted 8000 feet, the solid contents of the cube A, 

If. in the oporauQii, we subtract the amount, 5834, from the remainder or 
dividend, 5834, we shall see that our additions have taken all that remained 
after the first cube was deducted, there being ao remainder. 

The last little block, when fitted in, as you saw, rendered the cube com- 
plete, each side of which twe have now found to be 20 -^ 4 = 24 feot lozf 
whicli is the cube root of 13824 (solid feet) ; but let us see if our cube containib 
the required number of solid feet. 



PROOF. , 

A, = 8000 solid foet. 

Bs, = 4800 so id feet. 

Cs, = 960 solid feet. 

D, = 64 solid feet. 



Or, 
By Involution, 
24 X 24 X 24 = 13824 



solid feet, 
as before. 



13824 ^ ""^'*^ ^^^^ ^^ ^^® 
I given cul)e. 

In Operation 2d, we see, bv neglecting the ciphers at the rigfii of 8, the 8 ia 
stHI 8000, bv its standing under 3 (thousands) ; hence, ws may point off three 
figUBOs by placing a dot ovet the units, and another over the thousands, and 
soon. 

From the preceding example and il]ustratl«ns we derive the following 

RULE. 

Divide the given number into periods of three figures 
each, by placing a point over the unit figure, and every third 
figure from the place of units to the left, in whole numbers, 
and to the right in decimals. 

Find the greatest cube in the left-hand period, and place 
tts root in the quotient 

Subtract the cube thus found from the said period, and to 
the remainder bring down the next period, and eall this the 
dividend. 

Multiply the square of the quotient by 300, calling k the 
divisor. 
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Find how many limes the divisor is contained in the divi- 
dend, and place tie result in the root (quotient) ; then mul- 
tiply the divisor hy this quotient figure, placing the product 
onaer the dividend. 

Multiply the former quotient figure, or figures, by 30, and 
this product by tlie square of the last quotient figure, and 
place the product under the last ; under these two products 
place the cube of the last quotient figure, and call their 
amount the subtrahend. 

Subtract the subtrahend from the dividend, and to the 
remainder bring down the next period for a new dividend, 
with which proceed os before, and so on, until the whole 
is finished. 

A*cte 1. When the gubtrahend happens- to be larger than the dividend, tba 
Quotient ligare must be made one less, and we must find a new subtrahend. 
The reason why the quotient figure will be sometimes too lar^e, is, because this 
quotient figure merely shows the width of the three first additions to the original 
«abe ; consequently, when the subsequent additions are made, the width (quo- 
tient figure) may make tlie solid contents of all the additions more than the 
•nbic feet in the dividend, which remain after the solid contents of the original 
•obe are deducted. 

^ S. When we have a remainder, afler all the periods are brought down, wo 
may continue the operation by annexing periods of ciphers, as m the square 
root. 

3. When it happens that the divisor is not contained in the dividend,- a cipher 
■niBt be written in the quotient (root), and a new dividend formed by bringing 
4own the next period in tlie given sum. 

More Exercises for the Slate, 

8. What is the cube root of 9663597? 

OPEEATION 

§663597 ( 213, Jins. 
23 = 8 ^ 



\ 



8!> X 300 = 1200 ) 1663 first dividend 

1200 
2 X 30 X 1' = 60 

l'= 1 

15261 first subtrahend. 



91* X 300 = 132300 ) 402597 second dividend. 

396900 

, 21X30X3*-= 5670 

3'= 27 



402597 second subtrahend. 



000000 



KB APPENDIX. 

t. Wtath the evbaraot or 17376? Ji,m. 
M. Wkat is tk» cabs iQoi of 571797? jf . flB. 
11. What Mtk» cabs root of 97009? JL ». 
19. What is the eabo not of 9000376? jf . 196 

13. What is tho cobs looi of 3796416? A 136. 

14. What is tho eobo root or94B18816? Ji, 456. 

15. What is the cube loot of 175616000? !«. M9. 

16. What is tboeobe root or7«613319? jt. 906. 

17. What is the eubo ■ooior73U89187799? JL 9009L 

18. What is the oibo root of 1^? Jt. ^ 

19. What is the eobe root of J^? -A, f . 

50. What is the enbe toot of 11^? ^. ^ 

If the root be a sard, rsdneo it to a dadmal betea its root is 
As cquare root. 

51. WhatisthecaborDotof^^^?.dA. ^+. 

99. What is the cube root of ^? A ,34 + . 

93. What b the laogth of ooe side of a eobical block, which contains ^BB 
solid or cubic inches ? jf . 19. 

94. What will be the length of one side of a eobical Uock, whoso contonli 
ihall be equal to another block 38 feet Ion;, 16 feet wide, and 8 feet thick? 

Vaa X 16 X 8 = 16 feet, jftis. 

95. There is a cellar dog, which is 16 feet long, 19 feet wide, and 19 feet 
deep : and another, 63 feet long, 8 feet wide, and 7 feet deep : bow many solid 
or cubic feet of earth were thrown out .' and what will be the leng^of one side 
of a cubical mound which may be formed fixmi aaid earth ? Jt, 5839. 18. 

96. How manj solid inches in a cid>ical block wliieh measnres 1 inch on 
each side? How many in one meaaoring 9 inches on each aide? 3 inches on 
each side ? 4 inches on each aide ? 6 inches on each side ? 10 inches on eask 
side? 20 inches on each side? J3. 1. 8. 27. 64. 916. 1000. 8000. 

97. What is the icn^ of one side of a cubical block, which contains 1 solid or 
eobie inch ? 8 solid mches ? S7 solid inches ? 64 solid inches? 1525 solid 
inches? 916 solid inches ? 1000 solid inches ? 8000 soUd inches? 

A, 1. 9. 3. 4. 5. 6. 10. 90. 

By the two preceding oxamples, we see that the sides of the cube are as tho 
snbe roots of their solid contents, and their solid contents as the cubes of their 
sides. It is likewise true, that the soha contents of all similar figures are in 
proportion to each other as the cubes of their several sides or diameters. 

JVote.— Tho relative length of the sides of citbos, when compared with their 
solid contents^ will be best illustrated by rcferenoo to th& cubical Uoeks m> 
sompan ving this work. 

98. Ir a ball, 3 inches in diameter, weigh 4 pounds, what will a ball of tbo 
same metal weigh, whose diameter is 6 inches r 

3^ : ^ : : 4 : 39 : Ratio, 9? X 4 = 39 lbs., jfna. 

99. If a globe of niver, 3 inches in diameter, be worth $160, what is the valoi 
ofone 6 inches in diameter? 3* : ^ : : $160 : $1980, .Aw. 

30. There are two little globes ; oAe of them is 1 inch in diameter, and JtiM 
other 2 inches ; how many of the smaller globes will make one of the larger? 

A. 8. 

31. If the diameter of the planet Jupiter is 19 times as much as the diameter 
of the earth, how many globes of the earth would it take to make one as largo 
as Jupiter? A. 1798. 

32. 1 1 i!ie »un is 1000000 times as large as the earth, and the earth is 8000 
miles in d*amoter, what is the diameter of the sun ? A* 800000 miles. 

A*nte. — 'J'iie roots otmoRt powers may be found by theoiquare and cube roOli 
onlf ; tbu.t thn square root of the square root is the bic^nadrate, or fourth root, 
Ute sixth root is the cube of t\xu S^uaxo xooU 
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ARITHMETICAL PROGIw:ssiON. 

J ™XT™- Any rajk or ^^ries of^^j^^^^ ^^ 
than 2, increasing by a constant addition, or («;cre'»^inff ]Sr 
a constant subtraction of some given number,*^ call^ S 
Arithmetical Series^ or Progression* 

The number which is added or subtracted contkiuallv is 
' called the common difference. ^ ' 

When the series is formed by a continual addition of the 
common difference, it is called an ascending series • thus 

2, 4, 6, 8, 10, &c., is an ascending arithme'icii series • but 

10, 8, 6, 4, 2, &c., is called a descending ariknetical series, 
because it is formed by a continual subtractic^ of the com* 
raon difference, 2. 

The numbers which form the series are call« ^j^g /^^-^ 
of the series or progression. The first and lasv^gj^g 
called the extreme, and the other terms the mean^ 

In Arithmetical Progression there are reckone*^ terms 
any tliree of which being given, the remaining tw<^g^ ^* 
found, viz. ^ 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms. 

The First Term, the Last Tenn, and the JSTumher of Term^ 
being given^ to find the Commxm Difference ; — 

1. A man had 6 sons, whose several a^es differed alike ; the youngest v>* 3 
years oVI, and the oldest S8 ; what was the comrpon difference of their ages. 

ThediflTerence between the youngest son and the eldest evidently shows the 
increase of the 3 years by all the subsequent additions, till we con]«^ to 28 years ; 
ana, as the number of these additions are, of course, 1 less tha^ the number 
•f sons (5), it follows, that, if we divide the whole difference (S^ -> 3 = ), 95, 
by the number of additions (5), we shall have tiie difference between each ooft 
•eparately, that is, the common difference;. 

Thus, 28 — 3 = 25 ; then, 25 -r- 5 = 5 years, the common diif<M-4nce. 

A. 5 yean. > 

» Hence, To find the Common Difference ; — 

Divide the difference of the extremes by th'^ number of 
terms, less 1, and the quotient will be the common auferenc« 

2. If the extremes be 3 and 23, and the number of terms 11, wbiii iw the eooo 
difference? A, 2. ■ 
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8. A msfl b to travel fro^- ^^^ to a certain place in 6 daye and to go onlt 
5 miles tAe first day, inf e«f »«? ^^^ diatance travel od each day by an eqiul 
«ceM.«o that the fast day's journey may bo 45 miles j what u the daily m- 
•^ ^i,„^ ;_ »!,_ pHf-mon dinorence ? .4. 8 miles. 
"TS the amount o'«^ f«f 20 years, at simple interest, be $2,20, what is the 

"jnSis'examnlo^o "^^ ^**® amount of the first year is $1,06, and the last year 

gi20 • consequ'0''y> the extremes are 106 and 2B0, and the number of teims 
A ft 06-; 6 per cent. 

k A*iimn biu^^t 60 ywds of cloth, giving: 5 ccnU for the first yard, 7 for th« 
lecond 9 for the^third^d so on to the last j what did tlie last cost ? 

Since inthisexarapej wehave the common difference givon^it will be easy 
to*find tLv price of tj© last >iird ; for, as there are as many additions as there are 
varda less 1 tbat^s, 59 additions of 2 cents, to be made to the first yard, it 
Slowf tliat*thfe l«t yard will cost 2 X 59 = 118 cents more than the first, and 
So whole cost of If^e last, reckoning the cost of the first yard, will be 118 -J- 5 = 
$1,23. A. $1^ 

Hence, Wtitf '^ Common Difference, the First Term, and 
ike hPamb" ^f Terms, are given, to find the Last Tenn; — 

Multipl^® common difference by the nmnber of terms, 
less 1 ai' ^^ ^® ^^^ *®™* ^ t^® product. 

A If tvi"^ \»Tm be 3, the common difference 2, and the number of terms 11, 

•b t is -^"^ ^''™ ' •*• 23. 
^7 A An, in travelling from Boston to a certain place in 6 days, travelled the 
fi t dr ^'^^^> ^© second 8 miles, travelling each successive duy 3 miles farther 
*V[ - fonner ; what was the distance travelled the last day ? A. 20. 
^^" hat will $1, at 6 per cent., ahiount to, in 20 years, at simple interest ? 

n.* common difference is the 6 per cent. ; for the amount of $1, for 1 year, is 
.^ , and $1,06 -j- $,06 = $1,12, the second year, and so un. A. $2,20. 
* A man bought 10 yards of cloth, in arithmetical progression ; for the first 
Ji he gave 6 cents, and for the last yard he gave 24 cents j what was the 
onnt of the whole ? 

in this example, it is plain that half the cost of the first and last yards will be 
le at^erage price of the whole number of yards ; thus, 6 cts. -\- 24 cts. =30-4> 
i c= 15 cts., average price ; then, 10 yds. X 15 = 150 cts. = $1,50, whole cost. 

A. $1,50. 

lj.c£ice, When the Extremes, and the Numher of TermSn are 
givefi, to find the Sum ofaU the Terms ; — 

Multiply half the sum of the extremes by the number of 
terms, and the product will be the answer. 

10. If the extremes bo 3 and 273, and the number of terms 40, what is the suoi 
ufall the teruiM? .4.5520. , 

} I. How many times does a regular clock strike in 12 hours ? A. 78. ^ 

J'2. Abutclicr bought 100 oxen, and gave for the first ox $1, for the second 
$2, fvtr U><i tliird $3, and so on to the lost ; how much did they come to at tlutt 
*atc ? A. $'>;)50. 

V.i. What is the sum of the first 1000 numbers, beginning with their natural 
osrJvr, 1 . 2, 3, &c. > A. 500500. 

14. li u iMiard, 18 feet lont;, be 2 feet wide at one end, and come to a point at 
Um uLhor, what arc Uio square contents of the board? A. 18 feet. 



OfiOMETAlCAL PROGRESSION. 

* 35. If a piece of land, GO rodf in lenj;t]i, be SiO rods wide at one end, and «l 
Ihfi other tenninate in an angle or point, what number of iqoaie roda doef k 
eontain? A. 600. 

16. A person, travelling into the oonntry, went 3 miles the first dnT) and in- 
creased ever^ day's travel 5 milei, till at iHt he went 58 miles in one day ; mnr 
nany days did he travel ? « 

We found, in example 1, the difference of the extremes, divided bjr the nuoa- 
her of terms J lees 1, gave the common difference ; consequently, if, m this en- 
ample, we divide '58 — 3 r=) 55, the difference of the extremes, by the commen 
difference, 5, the q^^tient, 11, will be the number of terms, leu 1 ; then, 1 -f- 
a1 = ISi, the numbbr of terms. Ji»lSL^ 

• 

flence, When the Extremes and Comnum Biffermce art giotn, 
to find the Mmiber of Terms ; — 

Divide the difference of the extremes hy the common 
difference, and the quotient, inereased by 1, wiU be tbt 
answer. 

17. If the extremes be 3 and 45, and the common difference 6, what is tlM 
number of terms? Jl. 8. 

18. A man, boiog asked how many children he had, replied, that the youngetf 
waa 4 years old, and the eldest 32, the increase of the uunily having been 1 km 
every 4 years j -haw many had he ? wA. 6. 



GI-OMETRICAL PROGRESSION. 

IT liXXXIX. Any rank or series of numbers, increasm; 
hy a coDslant multiplier, or decreasing by a constant divisor, 
is called Geometrical Progression, 

Thus, 3, 9, 27, 81, &c., is an increasing geometricei 
•series ; 

And 8L, 27, t^, S, &c., is a decreasing geometrical series. 

There are five terms in Geometrical Progression ; andy 
like Arithmetical Progression, any three ef them bein^ 
given, the other two may be found, viz. 

1. The first terra, 

2. The last term. 

3. The number of terms. 

4. The sum of all the terms. 

5. The ratio; that is, the multiplier, or divisor, by wblek 
we form the series. ^ ' 

I. A man purchased a fleck of sheep, consisting of D ; and, i^ 
was. to pay \v}iat the lant sheep cmno to. at the rate of $4 for the ffr 
$1S for the secon/l, $36 for the third, ana so on, trebUng the piieo '^i 
what did the flock cost liija? 

\ 



■■' -^- ■ ■'^^ -" '^»--^^-'— 
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We mtuf perform this example bj multiplication ; thua, 4 >^ 3 X 3 X 3 X^ 
X3X3XoX3 = $86844, Jiiu. Dut this process, ^ou must be sensible 
would be, in many cases, a very tedious one ; let us see if we cannot abridge it, 
tkereby making it easier. 

In the above process, wq, discover that 4 is multiplied by 3 eight times, oo« 
time less thaii the number of terms ', corftequently,.the 8th power of the ratio 3", 

expressed thus^ 3^, multiplied by the first term^4, will produce the last term. 
But. instead or raising 3 to the 8th power in this manner^ we need only raise it 
to the 4tb )iower. then multiply this 4th power into itself j. for, in this way. we 
do, in fact, use tlie 3 eight times, raising the 3 to the same power as before i 

thus, 3* = 81 J then, 81 X 81 = 6561 j this, multiplied by 4, the first term, 
gives $30244, the same result as before. Jl. Sfi344. 

Hence, fFhen the First 2Vm, Raiid, and J^umher of Terms^ 
am given, to find the Last Term ; — 

Write down some of the leadin? powers of the ratio, with 
the numbers 1,2, 3, &c., over Uiem, being their several 
indieea 

Add together the most convenient indices to make on 
index less by 1 than the number of terms sought. 

Multiply together tlie powetp, or numbers standing under 
those indices J and their product, multiplied by the first 
term, will be the term sought 

2. If the first term of a geometrical series be 4, and the ratio 3, what is tbe 
Hthi term ? ^ 

I, 2, 3, 4, ,*>, indices. | JV^..^— The pupil wUl notice thtit the series 
.'3, 9, 27, 81, 243, pawers. | does not commence witli tlie fitst term, b^ with 
the ratio. ^ 

The indices 5 -f 3 4- 2 = 10, and the powers under each, 243 X 27 X 9 =" 
5d049 ; whicb, multiplied by the first term, 4, makes 236196, the lltb term, re- 
quired. A. 236196. 

3. The first term of a series, having 10 terms, is 4, and the ratio 3 \ what is 
the last term ? A. 79m. ^. 

4. A sum of money is to be divided among 10 persons ; the first to have $10, 
the second $30, aad so on, in threefold proportion \ what will the last have ? 

A. $196830. 

5. A boy purchiued 18 oranges, on condition that he should pav only tbe 
price of the last, reckoning 1 cent for tbe first, 4 cents for the second, 16 cents 
fbr the third,' and in that proportion for the whole ; how much did he pay ffar 
them? A, $171798691,84. 

6. WhatHs the last term or a series having 18 terms, the first of which is 3k 
and the ratio 3? A. 387420489. 

7. A butcher meets a drover, who has 94 oxen. The batcher inquires the 
price of them, and is answered, $60 per head ; he immediately offers the drover 
.$50 per head, and would take all. The drover says he will not take diat ; 
but, if he wilt give, him what the last ox wouU come to, at 2 cents Jet 
(he first, 4 cents for tbe second, and so on, doubling the price to the hist, b« 
B%igLt have the whole. What will the oxen amount to at that rate ? 

A, ftl67772,16. 
6. A man was to travel to a certain place in 4 days, and to travel at whatever 
fate he pleased ; the first day he went 2 miles, the second 6 miles, md m oa 
to the loset, in a threefoUi ratie ; how far did he travel Uie last day, uui h*w ha 
iBeH'* 



GEOMETRIQAL PROGRESSION. 26S 

In this example, we nmy find the last tenn as before, or find it hy addiof 
«aeh day's travel together, commencine with the first, -and proceeding to tha. 
fast, thus: 2 + 64-18 + ^ = ^ niiles^ the whole distance travelled, and 
the last day's journey is 54 mfles. ButtliM mode of operatioa, in a longserien, 
yoQ must be sensible, would be very troublesome. Lot us examine the nature 
of the series, and try to invent some shorter method of arriving at the same 
result. 

' By examining the series 3, 6, 18, 54, wo perceive that the last term (54), 
less 2 (the first term), = 52, is 2 times as large as the sum of the romaimnf 
terms ; ibr 2 -f 6 -f 18 = 26 ; that is, 54--2 = 52-5-2t=:26j hence, if 
wo produce another term, that is, multiply 54, the last term, by the ratio 3, 
oi^ng 162, we shall find tlie same true of this also; for iOSi — 2 (the first 
term), = 160 -*- 2 == 80, which we at first found to be the sum of the fqur 
remaining terms, thus, 2 -^ 6 -}- 18 -f- 54 = 86. In both of diese operatiom^ 
jt is curious to observe, that our divisor (2), eadi time, is 1 less than th« 
ratio (3). 

Hence, JVhen the Extremes and Rc^ are given, to find (htt 
Sum of the Series^ toe have ihefoUounng easy 

RULE. 

Multiply the last term by the ratio, from the product 
subtract the first term, and divi^ie the remainder by tJ»e 
ratio, less 1 ; the quotient will be the sum of the series 
required. 

9. If the extremes be 5 and 6400, and the ratio 6, what is the whole amount 
•f the series ? , 

6400 X 6 — 5 ^„^ ^ 
~ — ■ == 7()79, Ans, 

6--1 

10. A sum of money is to be divided among 10 pjersonsin such a manner, that 
lUie first may have $10, the second ^30, and so on. in threefold proportion j what 
will the-last have, and what will the whole have r 

The pupil will recollect how he found the lastiierm of the sories by aforegoing 
rule ; and, in all cases in which he is required to find the sum of the series, when 
«he last term is. not given, he must first find it by that rule, and then work for 
the sum of the scries by the present rule. 

Jt. The last, $196830 ; and the whole, $295840. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the second at IS 
?ents, and so on in geometrical progression; what did the last pair iM'ing 
bim, and what did the whole bring him ? 

jj. Last, $63772,92 ; whole, $95659,36. 

12. A man bought a horse, and, by agreement, was to give a cent for th« 
first nail, three for the second, &c. ; there wore four shoes, and in each shoe 
«i<;ht nails ; what did the horse come to at that rate ? 

Ji. $9265100944259,20. 

13. At the marriage of a lady, one of the guests made her a present of a 
half-eagle, saying that he would double it on the first day of each succeeding 
nsonth througtiout the year, which he said would amount to something like 
$100 : now, how much did his estimate difier from the true amount? 

Jl. ««)375. 

14. If our pious ancestors, who landed at Plymouth, A. I). 1620, being 101 
Ui nuinbur, hud increased so as to double thqir number in everv 00 yedia, 
MOW f redt 4Vould have been tlicir iiopulation at the end of the year 1840? 
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ANNUITIES AT SIMPLE INTEREST 

f XO* An annuity is a sum of money, payable every 
year, for a certain number of years, or forever. 

When the annuity is not paid at the time it becomes due^ 
ft ia said to be in arrears. 

The sum of all the amiuities, such as rents, pensions, &,c^ 
remaining unpaid, with the interest on each, ror the tune il 
has been due, is called the cmount of the annuity. 

Hence, To find the t^bnount of an Annvxty ; — 

Calculate the mterest on each annuity, for the time it has 
remained unpaid^ and find its amount ; then the sum of alt 
these several amounts will be the amount required. 

L If the annua) rent of a house, which is $20Q, remain unpaid (tliat is, ii> 
arrears) 8 years, what is the amount ? 

In this example, the rent of the last (8lih) year bein; paid when doe, of 
CMuse, there is ne interest to be calculated on that year's rent. 

The amount of $200 for 7 years = ft284 

The amount of $200' . . 6 . .. .. =: |273 

The amount or$20& .. 5 ...,,=:(26& 

The amount of $300 . . 4 = $248 

The amount of $900 . . 3 =: $296 

The amount of $200 . . 2 = $224 

The amount of $200 .. 1 =$212 

The eighth year, paid when due, = $200 ^ 

$1936, Jhu. 

2. If a man, having an annoal pension of $60, receive no part of It till til* 
expiration of 8 years, what is the amount then due ? Jl, $58(^80. 

3. What would an annual salary of $600 amount to, which remains unpaid 
(or in arrears) for 2years ?-1236. For 3 yean ?-1908. For 4 years ?-961& 
For 7 years ?-4956. For 8 years ?-^5608. For 10 years f-7620. 

Jtts. $34144. 

4. What is the present worth of an annuity of $600, to cootinuo 4 years ? 
Tlie present worth (IT LXVII.) is such a suc:^ tc, J put at interest, wooM 

anount to the sriven antioity ; hence, 

$600 -r- $1,06 = $566,007, present worth, 1st year. 

$600 -^$I',12 = $535,714, 2d .... 

$600 -^$1,18 = $508,474, 3d .... 

$600 -s- $1,24 = $483,87», 4th.. .^ 

.^jo., $2094,005, present worth requiredv 

Hedccy To find the Preaeni Wwfk of an Artmtifyf — 

Find the present worth of each year by itself, discountm^ 
from the time it becomes due, and the sum of all these 
' ^tisent worLjs will be the answer. 



ANNUITIES AT COMPOUND INTEREST. 



& What iom of ready money ie equivalent to an annoity of fSOO, to 
tfnne 3 yean, at 4 per cent. ? A, $566,063. 

6. What U the present worth of an annual galary of $800. to continoa 
Tean .'-1469001. 3 years ?-314(»67. 5 yean '^^407513. A, $70S3,4& 



ANNUITIES AT COMPOUND INTEREST. 

f XCI. The amount of an annuity, at simple and com- 
|K)und interest, is the same, excepting^ the difference ia 
mterest 

Hence, To find the Amount of an AnamUy at Compovnd 

Interek; — 

Proceed as in If XC, reckoning compound, instead of 
sinq)le interest 

1. What will a salary of |S00 amount to, which hae remained unpaid for 3 
jrean? 

The amount of $200 for 3 yean =s $224,73 
The amount of $200 for 1 year = $2l2,0(r 
TheSdyear... =$20000 , 

^ A. $636,73 

S. If the annual rent of a house, which is $150, remain in arrean for 3 
years, what will be the amount due for that time ? A. 477,54. 

Calculating the amount of the annuities in this manner^ for a Ions period of 
jrean, would be tedious. This trouble will be prevented, by finding the 
amount of $1, or £1, annuity, at compound interest, for a number of yean, as 
in the following 

TABLE I. 

Bliiming the amount of $1 or £1 annuity , at 6 per cent, compound in- 
terest J for any number of years y from 1 to 60. 



Yrs. 
1 
3 
3 
4 
5 
6 
7 
8 
9 
10 


6 per ct. 


Yrs. 

11 
]2 
13 
14 
15 
16 
17 
J8 
19 
20 


6 per ct. 


Yrs. 
21 
22 
23 
34 
25 
26 
27 
2d 
29 
30 


6 per ct. 


Yrs. 
31 

32. 

33 

34 

35 

36 

37 

38 

39. 

40 


6 per ct. 


Yrs. 
41 
42 
43 
44 
45 
46. 


6 per ct. 


1,0000 


14,9716 


39,9927 


84,8016 


165,0467 


2,0600 


16,8€99 


4:i,:fi)22 


90,8897 


175,9495 


3,1836 


18,8821 


46,9958 


97,3431 


187,5664 


4,3746 


21,0150 


50,8155 


104,1837 


199,7568 


5,fi371 


23,2759 


54,8M5 


111,4347 


212,7423 


6,9753 


25.6725 


59,1563 


119,1208 


225,5068 


8,3938 . 


28,2123 


63,7057 


127,2(:81 


47 
48 
49 


2:U,0972 


9,8974 


30,iK)5r) 


68,.'>281 


135,9012 


245,9630 


11,4913 


33,7r)99 


73,6397 


145,0584 


261,7208 


«13,1807 


36,7855 


79,0581 


154,7619 


50 ^278,4241 
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It b erident, that the amount of ^ aannity in S times aa much as one of $1 ) 
and 6ne of $3, 3 time* as much. Hence, 

njmd tht Amount of an Annuity^ at 6 per Cent, ; — 

Find, by the Table, the amount of $1, at the given rats 
and time, and multiply it by the given annuity, and the 
product will be the amount required. ^ 

3 What is the amoant of an annuity of $H20, which has remained unpaid 
15 years ? 

The amount of $1, by the Table, we fin/1 to bo |S3,S759 ; therefore, |S3,97S9 
X 120 = 1^,108, wAu. 

4. V^hat will be Che amount of an annual salary of $400, which has been hi 
arrean2years?-€24. 3 yeara?-127344. 4 year8?-174984. 6 year8?-27goia. 
12 yean ?-674796. 20 years ?-147142. ^ns. $28099,56. 

5. If you lay up $100 a year, from the time you are 21 years of age till yoa 
an 70, what will bo Che amount at compoand interest ! A. $d6172,0& 

S. What is the present worth of an annual pension of $120, which is to eoi»> 
tiaue 3 ^ears ? 

In this example, the present worth is evidently that sum, which, at compound 
fatterest, would amount to aa much as the amount of the given annuity for 
the throe years. Finding the amount of $120 by the Table, as before, we 
have $382,032 ; then, if we divide $382,032 by tlio amount of $1, compound 
interest, for 3 years, tiie quotient will be ttie present worth. This is evident 
frodi the fact, that the quotient, multiplied by the amount of $1, will give the 
amount of $120, or, in other words, $382,032. The amount of $1 for 3 years 
at compound interest, is $1,19101 ; 

then, ^^.032 -^ $1,19101 = $320,763, Ans, 

Hence, To find the Present Worth ofojp. Annuity; — 

Find its amount in arrears for the whole time ; thi» 
amount, divided by the amount of $1 for said time, will be 
the present worth required. 

JVot0. — The amount of $1 may be found ready calculated in the Table of 
compound interest, IT LXXI. 

7. What is the present worth of an annual rent of $200, to continue 5 yeaiai 

Ji. $842,472. 
The ^rations in this rule may be much shortened by calculating the present 
worth of $1 for a number of years, as in the following 

TABLE II. 

Sliowjmg the present toorth o/$lor £1 antmUyy at 6 per certt. compound 
interest f for any number of years, from 1 ta 32. 





Years. 
1 
S 
3 
4 
5 
6 

' 1 


6 per cent. 


Years. 


6 pe^ cent. 


Years. 


6 fier cent. 


Years. 


6 per cent. 




0,94339 


9 


6,80169 


17 
18 
19 
20 
21 
22 
23 
\\ 2* 


10,47726 


25 


12,78335 




1,8:1339 


10 


7,36008 


10,82760 


26 
27 
28 
29 


13,00316 




2,67301 


11 


7,88687 


11,15811 


13,21053 




3,46510 


12 


8,38384 


11,46992 


13,40616 




4,21236 


13 


8,85366 


11,76407 


13,59072 




4,91732 


14 
15 

16 


9,29498 


12,04158 


30 
31 


13,76483 


/ 


5,581338 


9,71225 


12;i0338 


13,92908 


/_ 


8 1 


6,30979 li 


10.10589 


\ \^,55a» 


\ \\5P5fifc 



ANNUITIES AT COMPOUND INTEREST. 287 

To find the present worth of any annuity, by this Table, 
we have only to multiply the present worth of $1, found in 
the Table, by the given annuity, and the product wSi be 
the present worth required. 

8. What sum of ready money will purchase an annuity of $300, t« contintto 
10 years ? 

The n-esent worth of $1 annuity, by the Table, for 10 years, is $7,36008 i 
Chen 7,36008 X 300 = $S^,0*24, Jlns, 



9. What is the present worth of a yearly pension of $60, to continue 3 

Burs .'-1100034. 3 years?-1603806. 4 years?-a079Q6. 8 yearB?-3735874 
D yeara ?-€881058. 30 years ?-«258898. j9. $2364.9634. 

10. What salary, to continue 10 years, will $2208,034 purchase ? 

This example is the 8th example reversed; consequently, $2906,004-^ 
7,36000 = 300, tho annuity required. A. $300. 

Hence, To find that Annuity toMch any given Sum tM 

'purcJiase, — , 

Divide tlie given sum by the present worth of $1 annuity 
for ^e given time, found by Table II. ; the quotient will be 
the annuity required. 

11. What salary, to continue 20 years, will $688,95 purchase ? Jl. $60 -f- . 

To divide any Sum of Money into Annual Payments^ whichj 
when due, shaU form an equal Amount at Compotmd 
Interest ; — 

12. A certain manufacturing establishment, in Massachusetts, was actually 
•nld for $37000, which was divided into four notes, payable annually, so that 
the principal and interest of each, when due, shonla fbm) an equal amount, at 
compound intsrest, and tho several principals, when added together, should 
make $27000 ; now, what were the principals of said notes ? 

It is plain, that, in this example, if we find «a annuity to continue 4 you*| 
which $27000 will purchase, the present worth of this annuity for 1 year wiH 
be the nrst payment, or principal of the note ; the present worth for 3 yeais, 
the second, and so on to the last year. 

The annuity which $27000 will purchase, found as before, is 7791,97033 -{- . 

M'ote. — To obtain an exact result, we must reckon the decimals, whieh 
9sJ«cied in forming the Tables. This makes the last divisor 3,4651056. 

The lsti9'$735»,915, amount ftur 1 year, $7791,97033 

....2d ..$6934j835, 3.... $7791,97039 

^.. 1 .... 3d .. $6^42,288, 3 .... $7791,97039 

^~"i ....4tb.. $6171,970, 4 .... $7791,97039 

Proqft $36999,9984- . 

.Fkr the mtire work (fthe Uut oranyle, Mt th$ Ay 
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PERMUTATION. 

f XCII. Permutation is the method of finding how 
juuiy different ways any number of things may be 
changed. 

1. How many ehanfecmay be made of the three fint letters of the alphabet? 
In this example, huwlhere been but two letten, they could only be ebanmtf 
twice : that is, a, b, and b, a ; that is, 1 X 3 = 9 ; but, as there are three m 
ten, they nay be changed 1x3x3 = 6 timei, as followa : — 

1 fa, b, c« 
8 a, c, b. 
3 b, a, c. 
4 1 b, c, a. X 
'' *( I c, b, a. • 

6 ^ c, a, b. 



Henoe, To find the JSTumber of different Changes or , Permu- 
tationSf which may be made with any given JYimiher of dif- 
ferent Things;-^ 

Multiply together aH (he terms of the natursd series, fi-ora 
1 up to Ijie given number, and the last product will be the 
Bumber of changes required. 

9. How many different ways may the first five letters of the alphabet b« 
•rransred? A, 120. 

3. Ilow manjr changes may be rung on 15 bells ? and in what time may they 
be ning^ allowing 3 seconds to every roimdi" A, 1307674368000 changeac 
J0S3O23JO4OOO seconds. 

4. What time will it require for 10 boarders te seat themselves differently 

•very day at dinner, allowing 305 days to the year? w9. 8^41-^^ years. 
6, OfJiow many variations will the 26 letters of the alphabet admit? 

4. 403291461126605635584Oe00Q& 



POSITION • 

Is a rule which teaches, by the use of supposed numbers^ 
to find true ones. It is divided into two parts, called Smgle 
and Double. 

SINGLE POSITION. 

f XCIII. * This rule teaches to resolve those qu 
wbose results are proportional to their suppositions. 



FOSITION. 



^. A •choolmaster, being aaked how ipany scholars he had, replied, " If I 
Bftd as many more as I now have, ono half as many more, one tlurd, and one 
fourth as many more, I should have 296." How many had be ? 



Let us suppose he had 24 

Then as many more ^ 24 

^ as many = 12 

I as many := 8 

I as many = 6 

74 



We have now found jthat we did not suppose 
the right number. If we had, the amount would 
Have been 296. But 24 has been increased in the 
same manner to amount to 74, that some unknown 
number, the true number of scholars, must be. to 
amount to 296. Consequently, it is obvious, tnat 
74 has the same ratio to 296 that 24 has to the true 
number. The question may, therefore, be solved 
by the following staten^ent : 



As 74 : 296 : : 24 : 96, ^ns. 

This answer we prove to be right hj increasing it by itself, one half 
itself, one third itself, and one fourth itself; 

Thus, ^ 



From these illustrations we derive the following 



96 
96 
48 
33 
24 

296 



RULE. 

Suppose any number you choose, and proceed with it in 
the same manner you would with the answer, to see if it 
were right. 

Then say, As this result : the result in the question : : 
the supposed number : number sought. 

More Exereisea for the Slate, 

9. James lent William a sum of money on interest, and in 10 years it 
amounted to $1600 j what was the sum lent? .4. $1000. 

3. Three merchants gained, by trading, $1920, of which A took a certain 
sum, B took three times as inuch as A, and C four times as much as B ; 
what share of the gain had each ? 

Jl. A's share was $120 ; B's, $360 ; and C's. $1440. 

4. A person having about him a certain number oi crowns, said, if a third, a 
fburt)i, and a sixth of them were added together, the sum would be 45; hovf « 
many crowns had ho .' A. 60. 

5. What is the age of a person, who says, that if -JL of the years he hae 

fived be multiplied by 7, and } of them be added to the product, the sum 
would be 293? A. 60 years. 

6. What number is that, which, being multiplied by 7, and the product 
divided by 6, the quotient will be 14 ? w9. 12. 

/ 23* 
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DOUBLE POSITION. 

f XCIY. This rule teaches to solve questions by means 
of two supposed numbers. ' ^ 

In Single Position, the number sought is always mul 
tiplied or divided by some proposed number, or increased o; 
diminished by itself, or some known part of itself, a certam 
number of times. Consequently, the result will be propor- 
tional to its (Opposition, and but one supposition will be 
necessary; but, in Doubl^ Position, we employ two, foi 
the results are not proportional to the suppositions. 

1. A gentIoma«,j^ve his three sons $10000, in the following manner : to the 
second $]000 more than to the first, and to the third as many as to the first and 
seeomi. What was each son's part ? 

Let us suppose the shartf of the first, 1000* 
Then the secdnd = 3000 
Third = 9000 



Total, 6000 

This, subtracted from 10000, leaves 4000^ 

Suppose, again, that the share of the first was 1500 ' 

Then the second =r S500 
Third = 4000 



The shares of all the sons 

will, if our supposition be correct, 

» amount to $10000; but, as they 

amount to $6000 only, wo call 

the error 4000. 



)0 
2000 



We perceive the 
error in this caae t» 
be $2000. 



The first error, then, is $4000, and the second $2000. Now, the diiferenee 
between these errors would seem to have the same relation to the difference of 
the suppositions, as either of the errors would have to the difference betweec 
the supposition wliich produced it and the true number. We can easily mak* 
this statement, and ascertain whether it will produce such a result : 

As the difference of errors, 2000 : 500, difference of suppositions : : eithoi 
•f the errors (say the first), 4000 : 1000, the difference between its supposition 
and the true number. Adding this difference to 1000, the supposition, the 
amount is 2000 for the share of the first son '■ *Hen SSOuu mat of the second, 
$5000 that of the third, Jhu, For 2000 -f- JUUU -{- 5000 = 10000, the whole 
•state. 

Flad the supposition proved too great, instead of too small, it is manifest thai 
wo must have 'subtracted this difference. 

The differonces between the results and the result in the questioh are called 
mrorm these are said to be aUkt^ when both are either too great or too small; 
tmiike^ when one is too great, and the other too small. 

From tboso illustrations we derive the following 

RULE. 

Suppose any two numbers, and proceed with each ac- 
cording to the manner described in the question, and see 
how much the result of each differs from that in the questioik 



MISCELLANEOUS EXAMPLES. 971 

V 

Then say, As the difierence* of the errors : the differ- 
ence of the supfpositioDs :: eitlicr error : difference between 
ifeB sapposition and the number sought 

' More Exercises for the Slate. 

9. Tkree persoof dispnting about their a^^i, saya B, *< I am 10 yean elder 
than A ;" tays C, " I am as oM as yoa both :" now, what were their several 
ages, Xhn sum uf all of tbem being 190 ? Ans. A% 20 ; B's, 30 ; G's, 50. 

3. Two persons, A and B, have the tame income ; A saves \ of his yearly ; 
but B, by f^ending $J50 per annum more than A, at the end of 8 years, finds 
himself $400 in debt; what is fhoir income, and wiiat does each spend per 
annum? 

First, suppose each had $900 ; secondly, $300 ; then the errors will be 400 
nd 200. Jl. Theif income is $400 : A spends 300, B $450. 

4. There is a fish whose head is 8 foet long, his tail is as long as his head 
and half bis body, and his body is as long as bis head and tail; what is the 
whole length of the fish ? 

First, suppose his body 30 ; secondly, 98 ; the errors will then be 1 and 2. 

A. 32 feet. 
9. A laborer was hired 80 days upon Ihis condition, — ^that for every day he 
was idle he should forfeit 50 cents, and for every day he wrought he shooM 
receive 75 cents ; at the expiration of the time, lie received ^5; now, how 
ouuiy days did he work, and how many days was he idle ? 

A, He worked 52 days, and was idle 98 



MISCELLANEOUS EXAMPLES. 

N 1. Thbre is a room, one side of which is 90- feet long and 8 feet high; how 

many square feet are c jAtained in that side ? 
This side is a regular parallelogram (IT LXXIX.) ; anil, to find the square 

eontentJi, we have seen that we must multi(»lv the length by the breadth; 

thus, 30 ft. X 8 ft. = 160 sq. ft., Ans. But, hud we been" required to find the 

square contents of half of this par- 
ailelosram, as divided in the figure .on 
the left, it is plain that, if we shoqld 
multiply f20) the whole length by 
^ of (8) the width, or, in this case, 
the height, the pro<luct would be tlie 
square 'roitents in this half, that is, in 
the figure 3 C D : thus, ^ of 8 = 4; 
then, 4 X 30 = 80 »q. f^., which is 
precisely ^ of 160, the square contents 
in the whole figure. 
The half 6 C D is called a triangle, liecause it has, as you see, 3 sides 

and 3 aR«t«i», atkl because the line B C falls perpendicularly on C D ; the aofle 

at C is udlleil a riff/d angle i the whole angle, then, BCD, may properly M 

called a ritrkl-an^led triangle. 
The lino B O » called a perpendiadar^ C D the hax, and D B the kupothmiut^ 
^ote. — Both the base and perpendicular are sometimes called the leg$ 

of the triangle. 

* The difference of the crrq*«, v^hen alilo, will be one avitmUed from tha 
osAior J when unlike, one added to the other. 




i# 
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Hence, Tojind Ihe Area of a RigM-cmgled IViangU;^ 

Multiply the length of the base by i the longth of the 
perpendicular ; the product will be the area required. 

9. What is the area of a triangular piece of land, one sido of which is 40 
ioda, and the distajice from the corner oppoaite that side to that side 20 roda? 

^M.^X40 = 400roda. 
JVote.— To find the area of any irregular fi|^re, diride it into triangles. 

A 

9 

In any right-angled triangle, it has been aaeof' 
^ tained, that the square of the hypothenuse b 
S equal to the sum of the squares of the other two 

o sides. Thus, in the adjacent figure, 40* = IGOO, 

g and 30* = 900; then, ^900 + 1600 = 50, the 
S, hypotkenuse. 

• 



Hence, Tojind the Hjfpothenuse, when the Legs care given ^^-^ 

Add the squares of the two legs together, and extract 
the square root of their sum. 

Hlien the Hypoihenuse and One Leg are given^ to find the 

Otker Leg; — 

From the square of the hypothenuse subtract the square 
of the given leg, and the square root of the remainder will 
be the other. 

3. A river, 80 yards wide, passes by a fbrt, tlio walls of which are 60 yards 
1>i)^h ; now, what is the distance flroin the top of Uic wall U* the opposite bank 
of the rivRr? 

In this e.^anipla, wo are to find the hypothcnune. ^ns. 100 yards. 

4. There is a certiiin street, in the middle uf which, if a ladder 40 feet Iocs 
be placed, it will rtmch a window 24 foot from the ground, on cither side of 
said street ; whot is the width oftho stroHt ? 

Jn tliis examplo, wo arc to find the lon^'th of the base of two triangles, and 
then the sum of these will be the distunes r&quired. ^ns, G4 foot. 

5. There is a certain eiin, 20 feet in dvinietcr, growmg in the centre of a 
circular island ; the distance from the ton of the tree to the wutor, in a straight 
line, is 120 feel ; and the distance from the foot 90 feet ; what n tlie height of 
the tree ? , 

As the tree is 20 feet in diameter, the distance from its centre to the water 
Is the length oftho base, that is, 10 -f 00 = 100 feet. A. 66,332 a. -{-. 

6. Two ships sail from the same port ; one goes due north 40 Itaguea, tha 
other due east 30 leagues ; bow far are they apart ? 

We are here to find the hypothenuse. ^. 50 leagues. 



uiscEi.i^Kf:oiLra examples. 




8. Wluln Uh dtDnmJcraiKB aT* HtKtl, the diimelsr of wliich iiS [eet.° 

The ciiciiinferer.ce of a circle ia greater, you are sensible, 
than the diameter, hieing a little more uiao 3 times, or, 
mere accurately, 3,141592 thaea the diameter. 

^. 95,13 .)-re«i. 



' J. a5t^',TmiiM,iHi3j, 



Note. — The area of a circle may be found by multiply- 
ing half the diameter by half the circumference, or by mul- 
ti^ying the equa«e uf half the diameter by 3,141592. 

J. Q8t tltt- 

la. niiat !• ths irea of a tiir^b ir)»«o diunoKi ia SO reel ! 
rj. Wh£Iii(heil>Qiiiolerof>oErcle,wh^earr!>ii3l4,l9^f !l. 2Jft. ' 
BiLniriXan'ittBi^iRd^isOMiDcirciuiiloieiKa^ ' 

Note. — The area of a elobe or ball is 4 timea as much 
as the area of a circle of Uie same diameter; therefore, if 
vrs miittjply tlie whole circumference into the whole diam- 
eter, the product will be the area. 

ji. aoooooooo. 

15. What are tho «>liil eonUaU ofa flobo oi Isll la iacho> la diamatal t 

The solid contents of a globe are found by multiplying iti 
uea by k of its diameter. 

IS. Wlttt Bra the hNiI eontnu «r ft raond (tiak oT tlmbv, ID hicbM !■ 
Auiater, and aD faM l«ii|f 



APPENDIX. 

la thif example, we may fint^nd the area of one end, as before directed fin 
a eirele j then multiply by SO feet, the length. Jl, 11 feet, nearly. 

JVMt.— Solidi of thb form may be called e^ndare. 

17. What are the solid conteati of a cylinder 4 feet in diameter, and 10 AmI 
lon|? ^, 195 4- feet. 

When lolida, Ming either round or square, taper regularly till they come to 
a point, they contain Jnst | as much as if they were all the way as large as they 
are at the largest end. 

When solids decrease regularly, as last described, they are called pyramidf. 
When thejiase is square, they are called aqiutre ppvmub ; when triangular, 
trianffular pyramidt f and when round, dradar ygramidst or anus. 

Hence, Tojmd iht Solid Contents of such Figures ; — 

Multipl;^ the area of the largest end by ^ of the perpeiv 
&ular height 

18. What are the solid contents of a eoiie, the height of which is 30 fe^t, and 
ks base 8 feet in diameter ? j3, 5U8,6 -j- ft. 

19. There is a pyramid, whose base is 3 feet square, and its perpendicolar 

height 9 feet ; what are its solid contents ? .^. 3* X ^ = S7 ft. 

SO. What is the length of one side of a cubical blrok, which contains 9961 
solid feet? Jl. 31 feet. 

31. In a square lot of land, which contains S2646 acres, 3 roods, and 1 rod, 
what is the length of ode side ? .^.651 rods. 

. >i3. A grocer put 5 gallons of water into a cask containing 30 gallons afwinei, 
#orth 75 cents per gallon ; what is a gallon of this mixture worth ? 

.a. &i^ eta. 

83. The first term of a geometrical series is 4, the last 50984, and the ratio 6 ; 
what is the sum of all the terms? Jl, 68380. 

S4. " 7%e great beL, and wken il vtUl bejMid. — ^Thc public mind h«.B been eoiv 
siderably amused, for a few days past, witlt a singular bot, said to have been 
made between a friend of Mr. Adams and a friend of Gen. Jackson, on the 
eastern shore of Maryland. The bet was, that tlie Jackson man was to receive 
from the Adams man 1 cent for the first, eloctoral vote that Jackson should re- 
ceive over 130, 2 cents for the second, 4 for the third, and so on, doubling for 
every successive vote ; and the Adams man was to have one hundred dollan 
if Jacksion did not receive over 130 votes. According to the present appear- 
ances, Jackson will receive 173, 43 over 130, and the sum the Adams man wi!l 
have to pay, in that event, will be $879G0930SS2,07. 

" But the ioka does not appear to be ail on the Jackson man*8 side. The 
money is to be counted, and it will take a pretty long lifetime of any commcn 
man to count out the * shiners.' Let's see : — aUowing thnt a man can count 
sixty dollars a minute, and that he continues to count without ceasihig, either 
to sleep, to take refreshment, or to keep the Sabbath, it will take him twsRfy- 
seoen hundred and eivhty-nine vearSf nearly} but allow him to work eight boan 
a day, and rest on the SabbdtS, he will l>e uccupieif 9789 4- yemn ; so that the 
Adams man, when he is culled u[iotK ht the cash, may tell his Jackson friend^ 
* Sit down, air ; as soon as 1 ran count the money, you shall have it ', even tlM 
kanki take time to count the maney, you knew.' '^ * 
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A PRACTICAL SYSTKM 

OF 

O O K - K E E P i N G, 

FOB 

FARMERS AND MECHANICS. 



Almost all pwsons, in this ordinary aToeations of lift, unless they adopt sorm 
OMthod of keeping their accounts in a regular manner, will be subjected to con- 
tinual losses and inconveniences ; to prevent which, the followin* plaa or oat- 
Uoe is composed, embracing the principles of Book-Keeping in the most sirapie 
Ibnn. Before the pupil commences this study, it will not be necessary fof liim 
to have attended to all the rules in the Arithmetic ; but he should make him- 
self acquaintod with the subject of Book-Keeping before he is suffered to Icavw 
school. A few examples only are given, barely sufficient to give the learner a 
view of the manner of keeping books ; it being intended that the pupil should 
be required to compose similar ones, a:;d insert tbem in a book adapted to this 
purpose. 

Book-Keeping is the metliod of recording business transactions. It is of t«Mr 
kinds — single and double entry : but we shall only notice the former. 

Single entry is the simplest form of Book-Keeping, and is employed by i». 
taUers, mechanics, farmers, &c. It requires h Day-Book, Leger, and, whovs 
money is frequently received and paid out, a Cash-Book. 



DAY-BOOK. 

This book should be a minute historv of business transactions, in tho onl»r 
<>f time in which they occur ; it should be ruled with head lines, with onn 
column on the left hand for post-marks and references, and two columns on tlie 
ri^ht for dollars and cent«. The owner's name, the town or city, and the datv 
ot the first transaction, should stand at the head of the first page. It is the 
eustom of many to continue inserting the name of the town on every page. 
This, however, is unnecessary. It is sufficient to write only the montii, day, 
and year, at the head of each page after the first. This should bo written lo a 
lareer hand than the entries. 

On commencing an account with any individual, his place of residence should 
be noted J provided it is not the same as that whore the book is kept. If it be the 
same, this is unnecessary. As it often happens that different persons bear tha 
same name, it is well, in such cases, to designate the mdividual with whom tim 
account is opened, by stating his occupation, or particular place of residence. 

When the conditions of sale or purchase vary from the ordinary customs of 
Che place, it should be stated. Every month, or oftener, the Duy-Book should 
be copied or posted into the Leger, as hereafter directed. The crosses, on the 
left hand column, show that the charge or credit, against which they stand, is 
posted, and the figures show the page of the Leger where the account is posted. 
Some use the figures only as post marks. 

Every article sold on credit, except when a notesis taken, should be iramedk- 
fttoly charged, as it is always unsafe to trust to memory. Also, all labor pe*" 
formed^ or any transaction whereby another is matic indebted to us, shouSd b9 
fanmediatoly entered on the Day-Book. If farmers and mechanics wouM 
strictly observe this rule, they would not onIy;save many quarrels, but rooflk 
money. In this respect, at least, follow the example of Dr. Franklin, wta» 
never omitted to make a charge as soon as it could be done. Never iefti t 
iMfge tiU to-morrow, wbaa it can b« nuud« i»^^. 
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FORM OF A DAYBOOK. 



Edward L. Peckham. Boston, Jan, 1, 1829. 



I X 



1 X 

t X 

t X 

« X 



9 X 



8 X 



James Murray^ Jr Dr. 

To 1 ga'l. Litbon Wine.. $1,92 

« 6 vds. Calico, o 37i ctu 2,25 

" S yds. Broadcloth, a $4,50 9,00 



Robert Hawkins J Blacksmith, Dr. 

ToSnibs. Tron,a 8 cts 



Thofias Yeomans,. , Cr. 

By Cash 

-3- 



Archibald Tracy, Salem, Dr, 

To 1 pioco Broadcloth, containing 29 yda., a $3 per yd., 
90 days' credit 



James Warren^ Wartlanfl, .Dr. 

TolcaJsk Noils, 225 Ibi., a 8 cts 

Cr. 

By 37 lbs. Cheese, a 10 cts $3,70 

« 41 lbs. Feathers^ o 70 cts 28,70 

Balance to be paid in Com, at market price. 



Isc^ Thofuas, Brattle Square, Dr. 

To 33 galls. Molasses, a 50 cts 

4- 



JFiUiam Jlngdl, Roxbury, Dr. 

To 300 lbs. Pork, a 7 cts $21,00 

" 30 bu.Coni,a45 cts 13,50 



« X 



« X 



t X 



Samuel Stone, Dr. 

To 50 lbs. Harness Leather, a 30 cts $15,00 

<< 7tonsHay,a $10., 70,00 



George Carpenter, .... .Dr, 

To 17 Brooms, a 12 cts , $2,04 

** 7 lbs. Butter,a20 cts ; 1,40 

** 4 lbs. Cheese, a 10 cts ,40 



13 



17 



75 



87 
18 

39 
16 



17 



38 



7f 



00 



Oft 






34 



85 



3 



/ 



Jesse B. Sioeet, Mendon, Dr. 

To 1 kbd. Molasses, 96 — 6 ±= 92 galls., a 30 ets || 27 

Cr. 
BrOMh ftU 



4p 



Olt 



90 



<M 



60 
OD 
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Jan, 6, 1829. 



8 X 



Jesst Metcalfe Tanner,. 

To ao Calf-Skins, a $5....... 

50 Dried Hides, a $4 

60 days' credit. 



C( 



.Dr. 

.$K)0,00 
..300,00 



1 X 



Jcan/M Munwfy Jjr. < O. 

By 90 bo. Corn, a 60 cti $152,00 

" '4 ba. Oat8,a 40 cts 1,60 



-&- 



« X 



« X 



Jaunts fFarrerij Dr» 

To 94 bu. Com, a 60 cts » 



JinMbM TVacVf Dr, 

Tol cord Wood $6,00 

" 30 lbs. Feathers, a 70 ets 91,00 



• 

300 



00 



13 



14 



00 



40 



1 X 



8 X 



• X 



S X 



« X 



Robert Hawkins, Cr. 

By shoeinff my Horse 19,00 

« « " Oxen... ano 



3,00 



Samud iSt&ne, Dr. 

To 9 yds. Broadcloth, a $4 ..$8,00 

** 4pr.Shoes,a $1 4,00 



Thomas Ytomans, Dr. 

To 200 bu. Com, a 70 cts....; 



Jesse B, Sweet Dr» 

To 30 quintals Fish, a $3,75 A 



I X 



George Carpenter, Dr, 

o9001b«. Cheese, aScts.. $16,00 

' 1 firkhi Butter, 76. lbs., weight of tub, 10 lbs. s= 66, 
a90ets 13,90 



97 



00 



00 



•^hSbcUd Tracy, Dr. 

To 9 bbls. Flour, a $10..... $90,00 

«« 951b8.Lard,o 10 cts ^ 9,50 

« 3bn.Balt,a 66 cto 1,98 



t X 



baae ThmtMS, Dr. 

To 50 yds. Calico, a 99 cts $11,00 

<* 75 yds. blown Sheeting, a 14 cts 10,50 



19 
140 

lis 



00 
00 

50 



99 



90 



94 



18 



\ By Order on Goodrich & \mA, for $19^. 



Cr. 



91 
13 



50 
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3 X 

« X 

I X 

1 X 



8 X 



3 X 



1 X 



Jan. 9, 1829. 



Jesse Metc€dfj i>r. | • 



To 600 pr. Men's Shoes, a 95 cts 

10— 



Thomas Yefmums,* ... - J^- 

To 3 bbls. Flout, a $9,50 



Robert Itawkins, Dr- 

To 190 lbs. Blistered Steel, a 8 cts $9,60 

" 100 lbs. Russia Iron,a5Gts 5,00 



JamesMurray, Jr„ Dr, 

To 10 lbs. Su«ur^ o 11 cts $1,10 

«« 90 lbs. Coffee, a 15 cts 3,00 

« 6galls. Molasses, a 37 cts... ^ 9,22 



475 



88 



c 
00 



50 



14 



WiUiam JhigeUf . . . . 

By 900 lbs. Lard, a G cts. . . 
" 350 lbs. Bacon, a 19 cts. 



.Or. 

.$12,00 
..49,00 



6 



■15^ 



James Hammondf ^* 

To 1 bbl. Flour $10,00 

3 bu. Com,«65cts i»J5 

6galls.Wine,a|l,25...r 7,50 

3 HMi. Coffee,a 16 cts .,48 

4 bu. Salt, a 70 cts 2,80 

1 lb.Y.H.Tea 1,25 

14 lbs. Sugar.o 12 cts 1,68 

3 yds. Broadcloth, a $2,50 7,50 

12 yds. Shirtiiig,a 19 cts 2,28 



(C 
(C 

(i 
« 

(t 
it 



-la^ 



James Mwrray^ Tr Br. 

To 6 lbs. Raisins, o 90 cts $1,20 

5 galls. Currant Wine, a 75 cts J,75 



(( 



54 



35 



60 



33 



OC 



44 



93 



LEGER. 

This book is used to collect the scattered accounts of tho Day-Book, and to 
arraBge all that relatPS to each individual into one separate statement. The 
business of colfccting these accounts from the Day-Book, and writing them in 
the Leger, is called foi^. This should be done once a month, or oftener 
Debts duo from others, and entered upon tho Day-Book, are placed on the sido 
of Dr. \ whatever is on the Day-Book as due to another is placed on tho side 

of Ct 

When an aeeonnt is posted, the poge of the Leger, in which this aceonot w 
kopt, is ^vritten in the left-hand column of the Day-Book. 

Every Leger should have an alphabetical Index, where the names of Ilia 
■fveral persons, whoso accounts are kept in the Leger, should be written, ane 

tb9 page noted down. , . ^ . »v« ^ ^ 

When one Leger ia fall, and a new ono » opened, the accounts in the Omm 
m&oald be all balaaoed, and the balances Uansfetied \o \iie tveN« \a^v 
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EXPLANATION OF THE LEGER, AND THE MAl!^NER 

OF POSTING. 

/■ • 

It will be seen, thafr the name of Jmuis Murray^ Jr. stands fint on the Day> 
Book ; of course, we shall post his account first. We enter his name on tiie 
first page of the Leger, in a large, fair hand, writing Dr. on the left;, and Or, 
on the right. At the top of the left-hand columiir we enter the ^car, under 
which we write the month and day when the first charge was made m the Day- 
Book, and in the next column the pi^e of the Day-Book where the charge 
Btana. Tlien, as there are several articles in the first charge, instead of speci- 
fying each article, as in the Day-Book, we merely say, To SundrieSj and enter 
the amount in the proper columns. This charge being thus posted, we write 
the page of the Leger, viz. 1, in the lefV-hand column of the Day-Book, and 
opposite to it a X ) to show more distinctly that the charge is posted. We 
tlien pass a linger carefully over the names, till we again come to the name of 
James Murray, Jr., which we find on the second pt^e ; but, as this is credit, 
we enter it on the credit side, with the date and page in their proper colunms. 
We then enter the L^ger-page and cross, as before, and then proceed again in 
search of the same name, until every charge and credit is transferred into the 
Leger. The next Dame is to be taken and proceeded with in the same way as 
the first ; and so continue till all the accounts are posted. 

As it is uncertain how extensive an account may be when once opened, it is 
better to take a new pa^e for every name, until all the Leger-pages are occu- 
pied. By this time, it is probable, several accounts will have Been settled ; 
we may then enter a second name on the same pages, and so continue till all 
the pages are full. 

Whenever any account is settled, th^ amount or the balance is ascertained, 
and the settlement entered in the Leger. The settlement may also be enterea 
in the Day-Book ; and many practise thid, although it is not essentially neces- 
sary. But it is essentially necessary that one, if not both, the books, should 
show how every account is settled, whether by cash, note, order, goods, or 
whatever way the amount or balance is liquidated. 

N. B. — In making out bills, the Leger is iised as a reference to the charges in 
the Day-Book, which must be exactly copied. 
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Dr. 



James Murray^ Jr, 



Cr. 



1839. 
Jan. 1. 
« 10. 
»« 13. 



To Sundries, 
« do. 
« do. 



$ 


c. 


1829. 




13 


17 


Jan. 5. 


2 


6 


32 


" 15. 




4 


% 






$34 


44 




I 



By Com and OAts, 
M Gashytobal. 



$ 

13 

10 



$34 



e. 
60 
84 

44 



Dr. 



Robert Hawkins, 



Cr. 



1839. 
Jan. 1. 
« 10. 



To Iron. 
" Sundries, 



17 

14 

$31 



e. 
36 
60 

9^1 



1839. 
Jan. 6. 
" 12. 



By Work, 
" Note,a60days, 



5 

86 

$31 



c. 
00 
96 

M 
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P 



Dr. 



Thomas Yeomana^ 



Cr. 



Jan. 7. 
" 10. 



To Corn, 
" Flour, 



140 

88 



$168 



e. 

00 
50 

50 



Jan. 1. 
« 11. 



By Caih. 
" Chock, for bal. 



1. 



5 
9S 

$1« 



6. 

75 
7fi 

50 



Dr. 



ArckSbald Tracy ^ 



"i8sr 

Jan. 3. 
«« 6. 
« 9. 



o. 



To Broadcloth, 
" Sundriea, 
do. 



% 

27 
34 



$138 



c. 
00 
00 
48 

48 



1829. 
Apr. 2. 



By Cash, 



138 



^ 



Dr. 



Jamta Warreoj 



Cr. 




Isaac Thomas, 



Jan. 3. 
«« 9. 



To Molasses, 
" Sundries, 



16 
21 



•37 



c. 
00 
50 

50 




By Order, 
" Note a 90 days, 



•is 

24 



HO 
70 

SO 



i>r. 



WHLiam AngeU, 



Cr. 



1829. 

Jan. 4. 

«« 16. 



To Sandries, 
" Cash, 



34 
19 



$5^ 



c. 
50 
50 

00 



1829. 
Jan. 10. 



By Sundries, 



54 



c. 

00 



Dr. 



Samuel Stone, 



Cr. 



1829. 

Jan. 4. 

«* 7. 



To Sandries, 
do. 



i>r. 




George Carpenter, 



Cr. 



1829. 

Jan. 5. 

" 9. 



To Sondriei, 
do. 



3 
29 



$33 



e. 

841 

?9' 



1829. 
Jan. 15. 



By Note, a 60 days, 



38 



c 
04 



• wn • 



i«!"P"l" 



3] 



CASH-BOOK. 



9J1 



Dr. 



Jesse B, Sweety 



Cr, 



1829. 
yjian. 5. 
9. 



«t 



To MoIasseB, 
« Piah, 



27 
11*2< 



#140 



en 1839. 
6Q|lJan. 5. 



By Cash, 



15 
125 



$140 



c 
00 
10 



10 



Dr. 



Jesse Meicdlf, 



iBsm 

Jan. 5. 
" 9. 



Cr. 



To* Sandries, 
" Shoes, 



300 
475 



$775 



c 

OOt 
00 



1829. 
Apr« 7. 



By bis Check, 



775 



00 



Dr. 




James Hammond^ 


0-. 


1829. 
ian. 12. 


3 


To SundiieB, 


I5 


44 


1829. 
Jan. 30. 


By Order on Brown 
ic Ivy, 


35 44 
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c. 
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H. 



M. 
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Metcalf, Jesse.... 



.1 
.3 
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Swe«t,JesBe B. 3 

Stone, Samuel 3 



T. 
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Tracy, Archibald 2 



w. 

Warren, James 8 



Y. 

Yeomans, Thomas t 



CASH-BOOK. 

This book records the payments an4 receipts of cash. 

It is kept by raaking^cash Dr.to cash on hand and what is receired, and Or 
by whatever is paid out. ^ 

At the end of every day dr week, as may best suit the nature of the business, 
the cash on hand is counted, and entered on the Or. side. 

If there is no error, this will make the sum of the Dr, equal to that of th« 
Or. A balance is then struck, and the cash on hand carried agaia iqioa tha 
Vr. side. 



Dr. 



BILLS. 

FORM OF A CASH-BOOK. 
CASH. 



Cr. 



■p 



1637. 

J«iu 1. To Cuh on hand, 
9. " J. Thompson, 
S. ^ J. Hart, paid acc't, 

3. " H. Palmer on note, 

4. " S. Snowdon, •■ 

5. " J. Mervin on acc*t,. 

6. ** S. Crane, 
6. Sales of BCerchandise, 



8. 



Cash on hand. 



637 
37 
65 

127 
84 
17 

100 

311 



1382 



550 



e. 
50 
94 
43 

28 
73 
90 
90 
18 

86 

65 



1887. 
Jaft.S* 



4. 



5. 

6. 



By rent of Store for 
one quarter, paid 
Thomas Taylor, 

"Paid note to R. 
Thacher, 

« Family expenses, 

** Merchandise hoU of ) 
T. Thamor, \ 

Cash on hand. 



G2 

127 
27 



•614 27 



550 



1382 



5a 

83 
61 



65 
86 



Form of a JBtUfrom the preeeding Work. 

Mr. James Murray 

to Edward L. Peckham, Dr, 

189GI 

Jan. 1. To Igalh Lisbon Wine $1,92 

" 6 yds. Calico, a 371 ets , ;..2,25 

" 2yds. Broadcloth, a $4,50 .'.9,00 



(( 


(( 


n 


<C 


u 


10. 


u 


," 


M 


t( 


f 


12. 




(( 


M 


& 


(t 


(( 


M 


15. 



•* 10 lbs. Sugar, a 11 eta. .1,10 

'i galls. M( " 
" 90 lbs. Coffee, o 15 cts..'. 3,00 



" 6 galls. Molasses, a 37^ cts 2,25 



" 6Ibs.Saiains,a20 cts........ 1,20 

^ Sgalls. Currant Wine, a 75 cts ...3,75 

Or. 

Bv20bn. Com, a60cts , 12,00 

(^ 4 bu. Oats, a 40 cts 1,60 

** Cash to balance, 10^87 

I^on excepted. ■ 



13 

6 

4 

24 

94 



IT 

35 

95 

47 

47 



BosUmf Jmnuarjf 15, 18S9. 



EDWARD L. PECKHAM. 



Stcond Fomh. 
Mr* Jesse Metcalf 

to £. L. Peckham, 

1829. 

JaR.5. To 20 Calfskins, a $5..... 

« « « 50 Dried Hides, a $4,. 

** 9. " 500 pair Man's Shoes, a 95 eta 



Dr. 

$ 

100 
200 
475 



$775 



Receired Payment, by hi» check on N. E. Bank. 

EDWARD L. PECKHABL 



e, 

0» 

oa 

00 



1B83 
aiERCAlVTIUE: FORMS. 




Ne. 1. Negotiable Note. 

tre,50- BmUm, Mat 5, lUOL 

On Demand, I promise to pay Claude Lorraine, or Order, Severn^ 
«i|^t DoIIara Fifty Cfents, with Interest, for value received. 

JAMES HONESTUS. 

Note jpay able to Bearer^ 

Boaton, Sept. 17, 1821. 

fiix months from date, I promise to pay A. B., or Bearer, Forty 0oi- 
•Ian, Sn value received. 

SIMEON PAYWELL. 

. t 

No. 3. Note by two Persons. 

»500 BerHii, Oee. 28, 1827. 

F(H> value received, we, jointly and severally, promise to pay C. D», 
4u Order, on demand, ^ve Hundred DoUars, with Interest. 

HORACE WALCOTT. 
JAMES HAAT. 

Nol 4. Note at Bank, 

$150. BosUm^ FA. 35, 1819 

Ninety-five days from date, I promise to jiay Thomas Andrews, er 

ollara, for value receive)' 
JOHN REYNOLDS. 



Order, at the Phoenix Bank, One Hundred and Fifty DolIara, for value received. 



Remarks rdating to Notes of Hand. 

1. A negotiable note is one which is made payable to A. B., 9r Order, — It is 
«therwi8e, when these words are omitted. 

2. Bv endorsing a note is understood, that the person to whom it is payable 
writes his name on the back of it. For additional security, any other persbn 
may afterwards endorse it* 

3. If the note be made payable to A. B.^ or Vrder, (See JVb. 1^) then A. B. 
«an sell said note to whom he pleases, provided he endorses it f and whoever 
buys said note may lawful^ demand pajrmont of the signer of the note, and if 
the signer, through inability or otherwise, refuses to pay said note, the pur- 
chaser may lawfully demand payment of the endorser. 

4. If the note be made payable to A. B., or Bearer j {See JVo. 9,) then the 
siener only is responsible to any one who may purchase it. 

' 5. Uajtiss a note be written payable on some specific future time, it should 
he written en demand; but should the words on demand be omitted, the note is 
supposed to be recoverable by law. 

6. When a note, payabio at a future day, becomes due, it is considered oa 
Interest from that time tiil paid, though no mention be made of interest.^ 

7. No mention need be made in a note of the rate of interest : that^amcukur 
i» settled hy law, and will be collected according to -^e laws of Uie state wheM 
the note is dated. In some states, it is 6 per cent. ; in others, 7. 

8. If two persons, jointly and severally, (See JVo. 3,) sign a no*e, it may be 
Qollected by law of either. 

' 9. A note is not valid, unless the words for vahte reeevoedhe e^^ressod. ' 

10. When a note is given, payable in any article of merchand^M, or property 
other than money, delivrorable on a specified time, such articlo* should be ten* 
dered in payment at said time *, otherwise UiQ holdac of the f/Ao mtt iemaai 
Ut . aiu« JB money* 



J 



9B4 ^ MERCANTILE FORMS. 

Acceunt with Interest 

Mr. Thomas I. Spencer 

to H. Tifidall, Dr. 

1816.^0T.l. ToSydi. C]oth,a $7,50 per ya^ $S9^ 

Dee. 9. '* 6 calls. Wiae^a $4425 per gallon S5^ 

1819-Jaa. I. *' BaJaaee of Intereft ^ SgBO 

I $53^ 

SlimrfL Or. 

iei7— NoT.I. BjCaih fSSJSO 

1819^-Jaii. 1. Dittoinflill 31,3» 

'$53,80 



1, IfiUr. ^ H. TISDAIX. 

f 

A Receipt for Money on Account, 

Beeeived of Jamee Waxdell Three DoUaxi on account. 
A«eCeii^ Jwu 21, 1816. SIHEOIT BRANDT. 

A General Receipt 

Keeeired of Jonathan Andrews Fourteen Dollars hi fiill of all aeeonnt» . 
SMOR, Dee, 31, 1837 ^ HORACE RITTXB. 

Receipt for Money paid on a Note. 

Reoeived of Leonard Temple BeventT-two Pounds and Eleven Shw- 
lings, en &is note for the snm of One Hundred and Seventy-two Pounds, av« 
Aited at Bnield, Oct. 27, 18Si6» D. T&OMAS. 

BojtoiK JHgMtt 97, 1838. 

An Order for Money. 
Messrs. R. Potter k, Co. 

Pay James Thomas, or Oeder, Eleven Dollars, and thi» shall be your 
leceipt for the same. * 8HEELAH SPENCER 

JBosCoR, 5^ 16^ 18i2ft 

An Order for Goods.^ 
Mr. Albion N. Olney, 

Pay the Bearer Seveaty-one Dollars, in goodii fioQ yonr store, nil 
e h aige ' Your obedient servant, 

(>^^br«2»i)«e.31,18Q7. R. RAYNAU' 

JV^JI-A receipt given in full of oZZ aeeomiiSf eats off aeeonnts cnly ; bat m 
receipt given in full of aU ikmaad^ cuts off not only all accounts, but an de* 
mends whatsoever. 

An order, when paid,8henM.be receipted on the back, by the person to whom 
R is made payabfe, or by some one duly authorized to sign for nim ; but whe» 
R U made payable to hearetyOtt^A.B. or ieorsr, 9t may be receipted by saf 
<S^ ^^ JB«MI^ it fi» payment. 



s 



1 



f^- -. ..■■■.. ^.. ^.-. . ...r^.. ■■^. 



i 



/ 



-J, 



■\ 






